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ance from earlier Autotechnicons. 
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LEITZ MICROSCOPE 
HEATING STAGE... 
FOR TEMPERATURES 
UP TO 1000° C. 


This Leitz unit permits micro- 
analysis in transmitted or reflect- 
ed light and achieves tempera- 
tures up to 1000° C. It is easily 
attached to any microscope with 


a rotating stage. 


A reputation for integrity and a tradition of service have led thousands of scientific 
workers to bring their optical problems to Leitz. If you have problems in this field, 


why not let us help you with them? 


E. LEITZ, INC., Dept. SC-11 
468 Fourth Avenue, New York 16, N.Y. 


See your Leitz dealer and examine these Please send me the Leitz brochure. 
Leitz instruments soon. Write for infor- 
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A complete line of pH meters incorporating modern electronic tubes and circuits, 
simple in operation and maintenance, featuring sealed amplifier plug-in units. 


Line-Operated Model 115 


®@ Single range 0-14, sccle length 4’, accuracy 0.05 pH unit. 
© Fully stabilized for wide range of line voltage fluctyations. 
@ Unprecedented in compactness and low price of only 


Write for Bulletin 4225 $115.— 
Line-Operated Model 110 


® Single range 0-14, scale length 7”, accuracy 0.02 pH unit. 
® Available also with shielded compartment, with base board and 
carrying hood, with bottles and beakers, additional price $60.—. 


Write for Bulletin #105 $185.— 
Battery-Operated Model 125 


® Single range 0-14, scale length 51/2", accuracy 0.03 pH unit. 

@ Only 3 batteries, standard radio type, 2,000 hours of service. 

® Carrying frame for instrument, beakers, and bottles, price $20.—. 

® Stabilized power supply unit available for alternative operation 
from 110 volt AC line, price $48.— 


Write for Bulletin #118 $145.— 
Battery-Operated Model 125-B for Blood pH 


® Scale length 234, expanded five-fold for blood pH tests. 
® Accuracy 0.01 in pH 6-8 range, 0.05 in pH 2-12 range. 


Write for Bulletin #122 $165.— 


Prices include PHOTOVOLT glass electrode and calomel electrode. 
Electrades of other makes usable, adapters available. 
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A Useful Pharmaceutical Intermediate 


Glucuronolactone and the salts of Glucuronic Acid can react 
with a variety of organic compounds. The Glucuronic mole- 
cule contains three basically different functional groups — 
aldehyde (or hemi-acetal), hydroxyl, and carboxyl (or lac- 
tone). Requests for information are cordially invited. 
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Rushing into Print 


There is a tendency these days among scientists to rush into print. More 
often now than ever before some scientists, having submitted a communica- 
tion for publication, eventually ask to withdraw it or to be allowed to modify 
it because they either have discovered an error or have since learned that 
some of the work has been done elsewhere. This tendency is also revealed in 
the appalling state of corrected proofs received from some authors—some- 
times peppered with corrections and changes which are, at the least, very ex- 
pensive to make. Rushing into print is also inspired by the bugbear of prior- 
ity. For example, the request by an author that his communication should 
be treated as urgent because he has learned that similar work is being done 
elsewhere is now treated like the cry of “Wolf! Wolf!” Requests of this sort 
are happening far too often. How refreshing it is when one team of workers, 
having heard that another is working along the same lines, gets in touch 
with the second group and arranges a joint communication. 

There is much complaint today concerning the amount of scientific litera- 
ture that each scientist must read if he is to keep pace with his own subject. 
There are many reasons for this overwhelming spate, not the least of which 
is the overenthusiasm of scientists themselves. Too many of them imagine 
that just because they have written a scientific paper it is worthy of pub- 
lication. The result is that the whole field of our literature extends over a 
wide range of scientific merit. 

Much of the detail published in a research paper is of limited interest 
and value. Men of science might well consider publishing only the main 
points of their research and filing the rest for possible reference. It was the 
late Lord Rutherford who once said that when writing a letter to Nature 
if you cannot say all that is really necessary in 500 words or less, then some- 
thing is wrong. If every scientist throughout the world believed this and 
took it to heart, then I can visualize even Nature having no time-lag in pub- 
lication at all. It is significant that, though Nature frequently returns 
a communication to an author with a request that it be reduced to 
two-thirds or one-half of its present length, I can recall only two or three 
instances in the whole of my more than a quarter of a century connection 
with Nature of an author replying that he could not cut his communication. 

I rather imagine it would be a good idea if every communication sub- 
mitted were returned without even being read by the editor, with a covering 
note asking: (i) Are you sure you have said what you want to say? (ii) Have 
you said it in the minimum number of words? (iii) It is worth saying at all? 
Too many scientists, especially younger ones, seem to assume that the value 
of a scientific paper varies directly as its length. I would strongly urge that 
men of science thoroughly train themselves to hold their lips tight and their 
pens dry until they know the facts or are sure of what they wish to say.— 
L. J. F. Brimare, Nature (London). 
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MINIATURE SYNTHETIC HUMAN SKELETON 


Superbly Adapted For Elementary Work Where Economy Is Important 


Only 26 Inches Tall 


ZK500. MINIATURE SKELETON, Painted. The mus- 
cular origins are painted in blue, and the muscular inser- 
tions are in red on one side of the skeleton. Complete, with 
wooden case, plastic skeleton cover, and illustrated key 
card. Each, $130.00 


Accurately Scaled 
In Durable, Washable 
Synthetic Bone 


A Wooden Case 
And Plastic Cover 
Are Included 


Designed for use in high school biology courses, the 
miniature skeleton has proved of value in psychology, 
health, safety, first aid, and physical education courses. 
The low price enables the smaller schools to have at least 
one skeleton in the science department. The skeleton, with 
wooden case, weighs less than 20 pounds making it easy 
to carry from room to room. 

The wooden case is constructed to permit the rotation 
of the skeleton within the case. An illustrated key card 
on the door identifies the principal bones. This arrange- 
ment permits a student to study the guide and skeleton to- 
gether in order to more easily understand the skeleton. If 
desired, the skeleton can be removed from the case and 
hung in a more convenient place. The hook on the skull 
provides for attachment to other types of support. 

Each skeleton includes an attractive wooden case, 
plastic skeleton cover, and an illustrated key card. 


ZK510. MINIATURE SKELETON. The skeleton is the 
same as ZK500, but the muscular origins and insertions 
are not painted. Many teachers prefer to paint the muscu- 
lar insertions and origins themselves, and the surfaces of 
these skeletons readily accept paint. Complete with at- 
tractive wooden case, illustrated key card, and plastic 
cover. Each, $115.00 


Full, Life Size Skeletons available at $190.00 


W. M. WELCH SCIENTIFIC COMPANY 
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Chicago 10, Illinois, U. S. A. 
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Mach Rings Verified 
by Numerical Differentiation 


Robert W. Burnham and J. Edward Jackson 


The Mach ring effect is well known 
to certain psychologists and physicists 
and has been recorded as a part of the 
technical literature since 1865 (1). It is 
probably not so well known to others 
working in related fields. Mach estab- 
lished very definitively, using black-and- 
white patterned sector disks and rotating 
drums, as well as photographs of black- 
and-white line drawings, that the bright- 
ness of a perceived area is not simply a 
direct effect of the luminous intensity of 
local stimulation, but that it also depends 
on the distribution of stimulus lumi- 
nances over a much larger area. Mach 
himself stated, “It is easy to go wrong in 
judging of the objective distribution of 
light according to the subjective impres- 
sion.” To illustrate the ubiquity of the 
effect, he summarized, “We came across 
the same phenomenon in the investiga- 
tion of shadows, and of spectral absorp- 
tion, and in countless other cases” (2, p. 
219). The intent in this article is to re- 
port what is apparently an unusual source 
of the Mach ring effect and to suggest a 
well-known mathematical technique that 
can be applied generally to verify the 
effect with no limitation on the form of 
the stimulus luminance distribution. 


Mach Rings in Electron 
Diffraction Patterns 


This unusual source of the Mach ring 
effect is a modern technological one in 
which microdensitometric traces are 
made of the electron diffraction patterns 
of certain gas molecules. Typically, a 
film is exposed to the diffraction pattern, 
then processed. When the processed film 
is illuminated diffusely from behind, a 
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characteristic series of concentric rings of 
varying widths and brightnesses may be 
seen; these are used to identify the par- 
ticular gas molecule. The film is then 
placed in a microdensitometer and the 
varying luminous density across a diame- 
ter of the circular pattern is measured. 
In the present case, light and dark rings 
were seen on the illuminated film that 
did not bear a direct relationship to the 
luminance variations recorded on the 
densitometric trace. 

The undulating curve in Fig. | is a 
smoothed drawing of the logarithm of the 
luminance (negative density) variations 
across a radius of the circular film pat- 
tern. The flat portion of the curve at the 
extreme left represents the limit of sen- 
sitivity in the microdensitometer. Higher 
portions of the curve represent areas of 
greater light transmittance through the 
film, and lower portions represent areas 
of lesser transmittance. The square-cor- 
nered curve superimposed on the lumi- 
nance trace in Fig. 1 is a radial cross 
section representing the measured loca- 
tion and a roughly quantitative judgment 
of the relative brightness of the rings visi- 
ble through the illuminated film. To cor- 
respond with the visual implications of 
the luminance curve, higher portions of 
this curve represent lighter rings and 
lower portions represent darker rings. If 
brightness bore a direct relationship to 
measured luminance, then large dips and 
rises like those in the brightness curve 
should have been found at corresponding 
positions in the log luminance curve. The 
fact that these large dips and rises did 
not appear was, indeed, puzzling until we 
were consulted for a possible explanation 
of the rings. A careful glance at the 
shape of the log luminance curve at posi- 


tions (indicated by arrows) correspond- 
ing to the dips and rises in the brightness 
curve showed irregular acceleration in 
curvature. This immediately suggested 
the stimulus situation for the Mach ring 


effect . 


The Stimulus for Mach Rings 


Koffka (3, pp. 169-171) has described 
this situation in terms of the curves 
shown in Fig. 2. Where luminance varies 
uniformly from one side of an area to the 
other, as in curve a of Fig. 2, the stimula- 
tion at point p is the same as the average 
stimulation in its neighborhood, and a 
uniform brightness may be observed over 
the entire area. (The appearance of uni- 
form brightness across an area having 
uniform variation in luminance is a well- 
established fact, not generally known, 
that dates back at least to Mach’s report 
in 1865.) When, however, the luminance 
variation across the area is not uniform, 
as in curves b and c of Fig. 2, something 
else happens. The point p has a higher 
luminance in curve b, and a lower lumi- 
nance in curve c, than the average of the 
points on both sides of p in the near 
vicinity. Under these conditions, and 
when the difference between the p lumi- 
nance and that of the average of the 
neighboring points is large enough, the 
Mach effect appears. When the p lumi- 
nance is greater than the average lumi- 
nance of nearby points, a line will appear 
at p that is lighter than the neighboring 
areas; when the p luminance is less than 
the neighborhood average, a line will 
appear at p that is darker than the sur- 
rounding area. Typical Mach rings ap- 
pear instead of lines when these lumi- 
nance differences are found in concentric 
circular patterns. 

Mach (/) has shown mathematically 
that the location and relative brightness 
of the rings can be predicted from the 
sign and magnitude of the second deriva- 
tive of the luminance curve plotted as a 
function of distance across the area con- 
cerned. When the sign of the second de- 
rivative is positive, a dark ring appears, 
ana when it is negative a light ring ap- 
pears so long as the value of the second 
derivative is above some critical value. 


The authors are on the staff of the Color Tech- 
nology Division of Eastman Kodak Company. 
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Ludvigh (4, 5) has recently refined this 
analysis to account for the edges, widths, 
and separation of the rings in terms of 
the second and fourth derivatives of the 
luminance function. 


Application of Numerical 
Differentiation 


In Mach’s earlier studies, and in more 
recent studies by Thouless (6), Koffka 
and Harrower (7) and Ludvigh (4, 5) 
energy distributions were used for which 
it was necessary to find substitute expres- 
sions for the second derivative because 
of infinite values at points of discon- 
tinuity. In the present case, although the 
luminance curve is continuous, the equa- 
tion for the curve is not known. The sec- 
ond derivative may, however, be ob- 
tained directly from a tabulation of the 
ordinates of the luminance curve by the 
method of numerical differentiation. 
With certain simplifications, this solution 
can be easily worked out with a desk 
calculator. The solution consists first of 
choosing an appropriate interpolation for- 
mula, next taking derivatives of the for- 
mula, and finally applying the resultant 
formula for the second derivative to the 
function under consideration. Stirling’s 
formula, (8, p. 70) was used for this 
purpose, but the results were later 
checked by Bessel’s formula (8, p. 74) 
and found to be comparable. The second 
derivative of Stirling’s interpolation for- 
mula for any value of the abscissa x is 


dy _ 1 
ra 9 
9 


Where 


x Xo 


x, are the points on the abscissa where 
readings are taken, and h is the distance 


Fig. 1. Log luminance curve 
of radial cross section of 
electron diffraction pattern, 
brightness curve through 
same cross section showing 
relative brightness of Mach 
rings, and second derivative 
function of log luminance 
curve derived by numerical 
differentiation. 


952 


between readings (8, p. 129). If second 
derivatives of this function are required 
only at x», then u=0, which simplifies 
the equation considerably. The equation 
may then be converted back into the 
original ordinates so that differences need 
not be used at all. A second simplifica- 
tion can result from converting the physi- 
cal units of the abscissa into arbitrary 
units such that h = 1. The equation (using 
all terms through and including the sixth 
difference) then becomes 


=0.011y-s—0.150y-2+ 1.501y4— 
2.72470 + 1.50191 — 0.15072 + 0.011 ys. 


This reduces the computing problem to 
one that can be readily solved on a desk 
computer. Although the results represent 
an approximation, they were adequate 
to verify the basic hypothesis; the tech- 
nique may be useful to others who wish 
to extend the investigation of Mach rings 
to areas having irregular luminance vari- 
ations. 


Mach Rings and the Second 


Derivative 


Results of the numerical differentia: 
tion are shown in Fig. 1, where the sec- 
ond derivative of log luminance has been 
obtained every 4 millimeters along the 
abscissa of the log luminance function, 
starting at the point that represents the 
limit of sensitivity of the microdensi- 
tometer. According to Ludvigh (4), the 
two edges of a ring appear symmetrically 
on each side of a second derivative maxi- 
mum of appropriate magnitude. Ring lo- 
cations have been designated by arrows 
in Fig. 1. Positive maxima may be pre- 
dicted at the particular positions around 
which there is positive acceleration (as 
in curve ¢ of Fig. 2) and negative maxima 
may be predicted at those positions 
around which there is negative accelera- 
tion (as in curve b of Fig. 2). Arrows 
pointing up indicate positions at which 
negative maxima would be predicted in 
the second derivative (lighter rings) and 
those pointing downward indicate posi- 
tions at which positive maxima (darker 


a 
Cc 
s 
E 
| 
c 
Distance 


Fig. 2. Curve a, constant luminance gradi- 
ent; curve b, negatively accelerated lumi- 
nance gradient; curve c, positively accel- 
erated luminance gradient. 


rings) would be predicted. A comparison 
of the regions where the second deriva- 
tive is most deviant from zero with the 
deviant regions of the related brightness 
curve gives a reasonable indication of the 
fact that the ring centroids are associated 
with the highest values of the second de- 
rivative. 

What is not so clear by this approxima- 
tion technique is the actual location of 
some of these rings. In tabulating data 
from a curve such as this, it is difficult 
to obtain data that are accurate to more 
than three significant digits. In so doing, 
small discontinuities are artificially intro- 
duced that show up as marked increases 
or decreases in the resultant derivatives. 
This is particularly true in the regions of 
the curve that show small changes in the 
first place. The oscillation of the second 
derivative represents, to some extent, the 
inherent variability of the method and 
can conceivably mask some of the differ- 
ences being studied. To minimize this in- 
terference as much as possible, care 
should be taken in the tabulation of the 
data. The ordinates in this case were 
obtained by greatly expanding the scale 
on which the original data were plotted 
and then smoothing the resultant curve; 
the result was that the ordinates could 
be read off te three-digit accuracy. Ad- 
ditional distortion can result from too 
many or too few measurements per unit 
length of the abscissa. 

Although these limitations exist in nu- 
merical differentiation, it does not appear 
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to be a great handicap in this example. 
Some of the rings are not clearly identi- 
fied by sharp deviations in the second 
derivative, but usually the second de- 
rivative had a constant sign in the region 
of these rings except at the right end of 
the second derivative curve. Even there 
the preponderance of points was in the 
proper direction. It is conceivable that a 
closer association of rings with second de- 
rivative maxima could be found if the 
log luminance function had been trans- 
formed to visual units (such as Munsell 
value) before differentiating, since equal 
visual brightness units are not a direct 
logarithmic function of luminance over 
the entire range of visual brightnesses; 
a quintic parabola gives a closer fit. For 
our purposes, however, the association 


was close enough to verify the Mach hy- 
pothesis. 

The surprising thing in this instance 
was the clear appearance of rings for 
what seem to be only minor undulations 
in the log luminance curve; reports in 
the literature have been concerned usu- 
ally with somewhat larger gradient 
changes. 

A possible, more general application 
of numerical differentiation to problems 
of this type is suggested because continu- 
ous second or higher derivative functions 
may be obtained from any irregular lumi- 
nance distribution. Any conclusion re- 
garding the complete validity of this ap- 
plication must depend, however, on a 
more systematic appraisal using refine- 
ments such as those recommended by 


Alfred F. Huettner, 


Scientist 


Alfred Francis Huettner, professor 
emeritus of biology at Queens College, 
died 27 September 1955 in his 73rd year 
at his home in Douglaston, Long Island, 
New York. He was born at Reichenbach, 
Germany, on 13 December 1882 and 
came to the United States in 1904. 
Neither in his youth nor later was he 
afraid of hard work in any form. He was 
largely self-supporting and worked at a 
variety of jobs, including working as a 
section hand and shipping on as a sailor. 
It may well be that his early hardships 
fostered the keen sympathy and interest 
he showed later for his students, many of 
whom had to work for their own support. 

He was delayed in his college work 
and graduated with a B.A. degree in 
1916 from the University of South Da- 
kota. In the fall of 1916, he entered Co- 
lumbia University to do his graduate 
work in zoology under E. B. Wilson; the 
degree of doctor of philosophy was con- 
ferred on him in 1923. His dissertation, 
“The origin of the germ cells in Droso- 
phila melanogaster,” was a significant 
cytological work of technical difficulty 
and proved the multiple origin of the 
germinal nuclei in the fruit fly. This ex- 
plained unexpected genetic findings in 
somatic mutation. Previously it had been 
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and Teacher 


supposed that the isolation of the germ 
cells in Drosophila was similar to that 
found in earlier work on Miastor and on 
Chironomus. 

Dr. Huettner continued teaching and 
research on the staff of Columbia Uni- 
versity as instructor and assistant pro- 
fessor until 1932, when he joined the 
biology department at Washington 
Square College of New York University 
as associate professor. He was promoted 
to professor in 1936. He joined the biol- 
ogy .department of Queens College, 
Flushing, New York, in 1938, the second 
year of the college. There he organized 
the instruction in vertebrate zoology and 
vertebrate embryology. He retired in 
1952 after serving for 7 years as chair- 
man of the department. During all his 
years of active duty at Queens College, 
he also carried the burden of the pre- 
medical and predental committee chair- 
manship. He did not spare himself in 
this work, nor in any other, and rendered 
great service to the college and its stu- 
dents. It was quite fitting that on his 
retirement the Board of Higher Educa- 
tion honored him by naming him the 
first professor emeritus ‘of Queens Col- 
lege. 

Following his first cytological work al- 


Ludvigh (4) for computing the effective 
distribution of the proximal visual stimu- 
lus. 
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ready referred to, Dr. Huettner con- 
tinued with cytological studies on the 
chromosomes and on the central bodies 
of the fruit fly. Possibly of more sig- 
nificance was his work on the early em- 
bryological stages of Drosophila that was 
carried out with the active collaboration 
of students. Benjamin Sonnenblick com- 
pleted one phase of this project, which 
was published as a chapter in Biology 
of Drosophila. Dr. Huettner’s last major 
contribution to science and teaching was 
achieved with the publication of his 
book, Fundamentals of Comparative Em- 
bryology of the Vertebrates. This book is 
still very widely used and is unique in 
the excellence of its three-dimensional 
illustrations, most of which were his own 
drawings based on his own preparations. 
Much original research went into the 
preparation of this book. 

The admirable reputation of Dr. 
Huettner as a teacher was based on his 
wide knowledge of the biological sciences 
and his enthusiasm for the subject, which 
he was unusually successful in imparting 
to his students. His personal interest in 
students won him their esteem and affec- 
tion. He interrupted his labors to give 
his time and help to colleagues and 
friends as well as to students. He was a 
man who set high standards of: moral 
and intellectual integrity for himself and 
was able to live up to them. 

Dr. Huettner enjoyed working at his 
home and in his garden; he became pro- 
ficient in the laying of concrete walks 
and walls. He enjoyed the distinction of 
having grafted seven kinds of fruit on 
one tree and lilacs on his privet hedge. 
He was a man of many talents. 

Dr. Huettner was a member of Sigma 
Xi and several scientific societies. 

Donan E. 
Queens College, Flushing, New York 
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Yale Natural 


Radiocarbon Measurements II 


Richard S. Preston, Elaine Person, E. S$. Deevey 


In the first paper of the Yale Univer- 
sity series of radiocarbon measurements 
(1), and in an article published sepa- 
rately (2), we reported measurements of 
natural carbon-14 made by Libby’s solid- 
carbon counting method. Acceptable as- 
says were possible only during periods 
when nuclear weapons were not being 
tested in Nevada or in the Pacific, mainly 
during each July to February period. In 
August 1954, however, some anthracite 
blanks were found to be contaminated, 
presumably as a result of Soviet activity, 
and this unhappy experience led us to 
abandon the solid-carbon method. Most 
of the data reported in this article (3), 
which include all satisfactory figures ob- 
tained since February 1954, been 
taken by the acetylene method of Suess 
(4). Among several important advan- 
tages, Suess’ method has the outstanding 
attraction that the carbon to be meas- 
ured is never exposed to airborne con- 
tamination; a sample is converted to 
acetylene, and during its purification and 
subsequent manipulation the glass walls 
of the vacuum system shield it from ex- 
ternal influences. 

We have made few important changes 
in the counting system designed by Suess. 
Each of our two counters has an inside 
diameter of 7 centimeters and contains 
2.5 liters of acetylene. The counters are 
filled to a pressure of 68 centimeters 
(mercury); they give a higher net count- 
ing rate (and also a higher background) 
than Suess’ 1-liter counters. The counters 
are shielded by 20 centimeters of iron, 
and one of them, counter 1, is surrounded 
by an additional 1.25 centimeters of iron 
inside the ring of anticoincidence count- 
ers. The additional iron was intended to 
be a partial substitute for a mercury 
mantle, A calculation based on Suess’ 
background counting rate and on the di- 
mensions of Suess’ counters and ours 
indicates that with a mercury mantle we 
should have a background counting rate 
of about 6 counts per minute. We find 
that the counter without additional 
shielding has a background rate of about 
9.7 counts per minute, while the counter 


Dr. Deevey is director of the Geochronometric 
Laboratory, at Yale University. Dr. Preston and 
Mrs. Person are former members of the staff. 
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with the extra shielding has a background 
rate of about 8.2 counts per minute. 

We have installed a system for moni- 
toring counting rates during runs, which 
typically are 24 hours long. Pulses from 
four channels are monitored. Two of 
these channels are the ones that transmit 
all of the pulses from each of the pro- 
portional counters; the other two chan- 
nels transmit only those pulses from the 
proportional counters that are in anti- 
coincidence with pulses from their sur- 
rounding rings of Geiger counters. After 
passing through scaling circuits, the 
pulses from the different channels are fed 
to different keys on a 13-column adding 
machine, and totals are printed on tape 
at preset intervals such as 1 hour. By 
using this device, we maintain constant 
check on instrumental aberrations of 
various sorts. 

Calibration assays are given in Table 1. 

Modern carbon (a sample of hemlock, 
tree-ring dated as A.p. 1840-1850, from 
Norfolk, Conn.) gave a mean counting 
rate of 28.36 counts per minute in counter 
1, and 29.11 counts per minute in counter 
2. Anthracite samples averaged 8.25 
counts per minute in counter 1 and 9.74 
counts per minute in counter 2 for the 
whole period under consideration. Re- 
view of all the components of these aver- 
ages shows that our background is not 
quite so stable as that of the Washington 
laboratory—fluctuations above or below 
the means are greater than 2 o (as calcu- 


lated from Vnumber of counts/time ) 
more often than chance alone would 
dictate. Recently we identified and cor- 
rected a defect in the electrostatic shield- 
ing associated with counter 2 so that the 
background in this counter has been re- 
duced. However, it may be more than a 
coincidence that the largest fluctuations 
occurred during the most intense period 
of nuclear weapons testing in the spring 
of 1955. 

Since the duplicate measurements of 
the same samples, other than those of 
modern wood and anthracite, have al- 
ways agreed within statistical expecta- 
tion, we have accepted all values ob- 
tained for unknown samples, but have 
been more conservative than usual in 
stating their standard errors. Moreover, 


because there is evidence of a downward 
trend in the background count over the 
whole period from December to June, 
we have divided the series into two parts 
and have calibrated and calculated dates 
separately for each. This accounts for the 
differences given below in the ages of 
“infinitely old” samples (based on back- 
ground +2 o), and it also accounts for 
the variations among the standard errors 
(based on + o) in some cases where the 
ages are approximately the same. 

A few samples have been measured at 
half the standard pressure because of the 
lack of sufficient material for a full-pres- 
sure run; these have exceptionally large 
standard errors because there have been 
few calibration runs at half pressure. 

Our conservative procedure in calcu- 


Table 1. Calibration assays, counts per 
minute. All dates are 1955. 


Counter Counter 
Date 1 Date 9 


Anthracite: four separate preparations* 


25 Jan. 8.74 4 Mar. 9.89 
24 Feb. 7.99 10 Mar. 10.03 
25 Feb. 8.24 13 Mar. 10.06 
26 Feb. 8.50 15 Mar. 10.36 
1 Mar. 8.32 16 Mar. 10.21 
5 Mar. 8.29 23 Mar. 9.91 
13 Mar. 8.54 24 Mar. 9.81 
4 Apr. 8.24 1 Apr. 9.69 
6 Apr. 8.39 3 Apr. 9.61 
7 Apr. 8.11 11 Apr. 9.53 
8 Apr. 8.23 12 Apr. 9.47 
10 Apr. 7.94 22 Apr. 9.64 
15 Apr. 8.15 16 May 9.29 
3 May 8.31 9 June 9.20 
27 May 8.05 10 June 9.40 
28 May 8.01 
Mean, Mean, 
Jan.-Apr. 8.28 Mar.~Apr. 9.85 
Mean, Mean, 
May-June 8.12 May-June 9.30 
6, Jan.- o, Mar.- 
Apr. 0.222 Apr. 0.277 
o, May- o, May- 
June 0.163 June 0.100 
On, On, Mar.— 
Apr. 0.062 Apr. 0.080 
On, May- on, May- 
June 0.094 June 0.058 


Modern wood: two separate preparations* 


31 Jan. 28.15 28 Mar. 29.25 

5 Feb. 28.49 13 Apr. 29.11 
16 Feb. 28.15 3 May 29.13 
31 Mar. 28.63 26 May 28.94 


Mean 28.36 Mean 29.11 
6 0.244 o 0.128 
Ou 0.122 0.064 


Standard error of a single run (os) 


Jan.—Apr. 0.219 Jan.—Apr. 0.244 
May-June 0.196 May-June 0.107 


* No. of counts/time ranges from 0.05 to 0.1 
for individual runs on anthracite samples. 

+ VNo. of counts/time ranges from 0.8 to 0.14 
for individual runs on modern wood samples. 
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lating standard errors is to ignore the 
standard error derived from the statistics 


of a single run (6 = \/number of counts/ 
time), and to regard each run of 24 hours 
or longer as an independent variate, with 
variations over a period of weeks as- 
sumed to be Gaussian. An unknown sam- 
ple is assigned a standard error 6g repre- 
senting the standard deviation from the 
mean values of all background and all 
modern wood counts obtained during the 
appropriate period. Standard deviations 
of the background og, and of modern 
wood 6,, also enter into the calculations; 
they are the standard errors of the ap- 
propriate means, 


o/Vn, 


where n is the number of independent 
measurements. 

The final calculation of the standard 
error is by the formula 
g= 

V + (M-S)*on" + (M-B)*o:* 


(S-B)? 


where o is the standard error of the ratio 


M-B 
S-B’ 


and S, M, and B are the sample counting 
rate, the mean modern counting rate and 


the mean background counting rate, re- 
spectively, and Og, Oj, and Gp are their 
standard errors as defined in the previous 
paragraph. This formula for o results 
from the rule that when X, Y,.. . are 
average values of measured quantities 
with standard errors of oy, Gy,..., re- 
spectively, then a function 


Z=f (X,Y,...) 


has a standard error given by 


In terms of the statistical procedure sug- 
gested by the Copenhagen conference 
(5), we include e, and e,, the errors of 
the sample and of the reference standard, 
but combine them in a more accurate 
way; we do not include ey, the error in- 
troduced by the fractionation of isotopes 
in the synthesis of acetylene, or e,, the 
error of the half-life determination; our 
calculations assume a half-life of 5568 
years. 

The dates reported in Table 2 are 
mainly related to three projects, each of 
which is to be more fully discussed in 
papers now in preparation by collabora- 
tors. The longest series is entitled “North 
American Geology”; the principal col- 
laborator is R. F. Flint. Partly related to 


Table 2. Radiocarbon dates 


this project is a series covering the Alas- 
kan Little Ice Age that is being con- 
ducted in collaboration with D. B. Law- 
rence and K. B. Bengtson. The third 
series bears on Caribbean archaeology; 
Irving Rouse is mainly responsible. The 
miscellaneous samples are less directly 
related to these chief projects; dates from 
Iceland and Greenland are relevant to 
some from arctic America that are in- 
cluded under North American geology, 
while the samples from the Pacific and 
from the Southern Hemisphere were con- 
sidered of interest in connection with re- 
sults from Pyramid Valley, New Zealand, 
that were reported in the first paper of 
the Yale series (1). Three projects now 
under investigation will be reported 
later: Paleolithic and Neolithic of north- 
western Europe, Southern Hemisphere, 
and a study of modern assay. 

When two dates are given without 
brackets in Table 2, they represent inde- 
pendent preparations of fresh portions of 
the original sample; duplicate 24-hour 
measurements of the same gas have been 
combined into a single date according to 
the usual practice, unless they were 
measured at widely separate times or in 
different counters, in which case the less 
reliable dates are enclosed in paren- 
theses. Dates enclosed in square brackets 
were obtained by Libby’s solid-carbon 
counting method. 


Sample No. Description Age (years) Sample No. Description Age (years) 
I. Alaskan Little Ice Age and related samples Y-8 Bengtson 56. Stump, rooted in place, 4040+ 150 
Y-4 Bengtson 27. Hemlock stump in upright 1540+ 130 and probably sheared by ice after burial 
position, sheared by ice and buried in by water-laid sands and clays, below 
30 to 40 feet of outwash, overlain by 25 present high tide line on west shore of 
to 30 feet of till, exposed in valley of Glacier Bay opposite Willoughby Is- 
Fossil Tree Creek, about 2 mile from land. Collected in 1950 and submitted 
tidewater at 300-foot altitude, on south by K. B. Bengtson. 
side of Geikie Inlet of Glacier Bay. Col- Y-9 Bengtson 60. Fragments, mostly from 4680+ 160 
lected in 1950 and submitted by K. B. small deciduous trees, in very compact [4600 + 105] 
Bengtson. till 50 to 60 feet below till surface on 
Y-5 Bengtson 49. Fragment of gnarled al- Modern east side of terminus of Reid Glacier 
pine timber, not rooted in place but [Modern] (the northeastern tidewater distributary 
probably of local origin, on terrain of Brady Glacier). Collected in 1950 
thinly mantled by till at 2700-foot alti- and submitted by K. B. Bengtson. 
tude on south side of a nunatak on Y-10 Bengtson 62. Stump, apparently rooted 7050+ 240 
north part of Brady Glacier, near pres- in place, sheared by ice and buried in 
ent firn line but below former maximum 60 feet of sand, silt, and clay at 50-foot 
height of firn. Collected in 1950 and altitude about % mile north of the en- 
submitted by K. B. Bengtson. trance to Geikie Inlet on the west side 
Y-6 Bengtson 54. Stump, rooted in place, 1520+140 of Glacier Bay. Collected in 1950 and 
sheared by ice and buried under 5to10 [430+170] submitted by K. B. Bengtson. 
feet of till at 1200-foot altitude, 75 feet Y-32 Bengtson 43-45. Remains of gnarled al- Modern 
above present ice surface of Geikie pine timber, rooted in place and im- [Modern] 
Glacier near Hugh Miller Col. Moraine bedded in till, below the upper limit of 
evidence indicates ice surface was 700 till deposition at end of a spur project- 
feet above this point at the latest maxi- ing into the east side of the south part 
mum. Collected in 1950 and submitted of Brady Glacier at 1600-foot altitude. 
by K. B. Bengtson. Collected in 1950 and submitted by K. 
Y-7 Bengtson 55. Stump, apparently rooted 760 + 130 B. Bengtson. 
in place, sheared by ice and buried in (9504110) Y-37 Bengtson 47. Stump of alpine timber, Modern 
till at 650-foot altitude % mile from crushed by ice, 6 miles south along 
tidewater, exposed in a stream valley Brady Glacier from location of sample 
on the north side of Geikie Inlet. Col- Y-32, but in the same stratigraphic po- 
lected in 1950 and submitted by K. B. sition. Collected in 1950 and submitted 
Bengtson. : by K. B. Bengtson. 
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Sample No. Description 


Age (years) 


Sample No. Description Age (years) 


Y-132-80 


Y-132-84 


Y-132-81 


Y-132-82 


Y-132-85 


Y-132-83 


Y-132-86 


Lawrence F50-9. Transported log, 
found on recently deglaciated terrain 
60 feet west of (outside) edge of Men- 
denhall Glacier about 5 miles north of 
Juneau airport. Collected in 1950 and 
submitted by D. B. Lawrence; Law- 
rence’s station 17. Comment: a similar 
sample was dated by the Lamont labo- 
ratory (L-106C) as 1790+ 285 years 
(6, p. 568). 

Lawrence F50-8. Stump, rooted in 
place, exposed in a gravel pit on north 
side of valley of Mendenhall Glacier on 
terrain deglaciated before a.p. 1910 but 
inside the belt of first-generation forest. 
Collected in 1950 and submitted by D. 
B. Lawrence; Lawrence’s station 15. 
Comment: compare with samples 
Y-132-80 and L-106C. 

Lawrence F50-1. Stump, rooted in 
place, on terrain deglaciated between 
A.D. 1931 and 1941, south of Wolf Point 
at head of Muir Inlet, Glacier Bay. Col- 
lected in 1950 and submitted by D. B. 
Lawrence. 

Lawrence F50-2. Stump, rooted in 
place, similar to sample Y-132-81, but 
found on terrain deglaciated between 
A.p. 1911 and 1931, Anchorage Cove, 
Muir Inlet, Glacier Bay. Collected in 
1950 and submitted by D. B. Lawrence. 
Lawrence F50-3. Stump, rooted in 
place, similar to samples Y-132-81 and 
Y-132-82, but found on terrain degla- 
ciated between a.p. 1903 and 1911, 
Forest Creek, Muir Inlet, Glacier Bay. 
Collected in 1950 by Paul Livingston 
and submitted by D. B. Lawrence. 
Lawrence F50-5. Stump, rooted in 
place at mid-tide on south shore of 
Bartlett Cove, Glacier Bay, on terrain 
deglaciated since the 18th century. 
Cooper station 55; collected in 1950 
and submitted by D. B. Lawrence. 
Lawrence F50-4. Another stump found 
in the same locality as Y-132-83. 


Y-132-100 Ameghino Glacier, Argentina. Stump, 


Y-133 


Y-134 
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rooted in place in an old soil and buried 
in nonweathered outwash, exposed by 
erosion, in front of Ameghino Glacier 
west of Lago Argentino, Patagonia. 
The stump is one of those figured in 
Fig. 12 of Nichols and Miller (7). Col- 
lected in 1949 by Maynard Miller and 
submitted by D. B. Lawrence; Miller's 
sample B-2. 

Hanker Creek, Yukon: wood. Poplar 
stump, rooted in place in the second- 
lowest of four organic horizons exposed 
by mining in the northeast wall of 
Hanker Creck, Klondike region, central 
Yukon Territory. The three lowest or- 
ganic horizons are cut by a fossil ice 
vein that is truncated at the uppermost 
organic horizon. Thus the tree ante- 
dated a period of freezing that was fol- 
lowed by one of thawing. Collected in 
1951 and submitted by John D. Camp- 
bell; Campbell’s sample FF 6s. 

Hanker Creek, Yukon: peat. Nonhumi- 
fied sphagnum peat from the bottom 
of a bed 17 feet thick, lacking stratifi- 
cation and without ice veins, overlying 
coarse gravel on the opposite (south- 
west) side of Hanker Creek from posi- 
tion of Y-133. Apparently the peat is 
still forming; clearly it postdates a 


2790 + 130 
[3010 + 140] 


1090 + 60 
[630 + 130] 


7000 + 210 
[7160 240] 


6300 + 200 


[6930 + 270] - 


1860 + 120 
1910 + 120 


190 + 50 
Modern ] 


Modern 
{ Modern] 
Modern 


[8900 + 320] 


[6130 + 200] 


period of thawing when the valley was 
aggraded. Collected in 1951 and sub- 
mitted by John D. Campbell; Camp- 
bell’s sample CC16. 
Y-140 Mount Garibaldi, British Columbia. 5850+ 180 
Yellow-cedar wood, rooted in place, 
from an old forest on a barren nunatak, 
covered until about a.p. 1940 by the 
glacier on the east side of Mount Gari- 
baldi, southwestern British Columbia. 
Described by Mathews (8); collected 
and submitted by W. H. Mathews. 
Y-211 Coleman Glacier, Wash. Fir wood from = [250 + 250] 
moraine of Coleman Glacier, Mount 
Baker, about 15 feet below top of 
medial moraine, probably formed at 
the maximum advance of a.p. 1750. 
Collected and submitted by A. E. Har- 
rison. 


II. North American Geology 
A. Eastern Sector 

Y-123 North Bay, Ontario. Layer of peat with [400 + 200] 

wood fragments, containing 62 percent [400+ 200] 
birch, 27 percent pine, and 10 percent 
hemlock pollen, suggesting early post- 
glacial time (zone C-1?), covered by 
3 to 4 feet of coarse till-like material, 
believed to be till reworked by Lake 
Algonquin, exposed at east end of 
North Bay airport, 5 miles northeast of 
North Bay; altitude 1204 feet. Col- 
lected in 1951 and submitted by A. 
Dreimanis. Collector’s comment: the 
peat lies close to the present surface 
and was evidently contaminated by 
tree roots. 

Y-164 St. Narcisse, Quebec. Wood, buried be- [3260 + 210] 
neath 8.5 feet of sediment, originally 
believed to be outwash from Saint 
Narcisse moraine and overlying thick 
marine clay, Becancour map area (Na- 
tional Topographic Series, sheet 31 
1/8), north branch of Champlain River 
below hydroelectric power line, 1000 
feet downstream from wooden bridge 
on town road, near Vincennes. Col- 
lected in 1952 and submitted by N. R. 

Gadd ; Gadd’s wood sample No. 2. 

Y-215 Champlain Sea: Hull, Quebec. Shells, 10,630 + 330 

Saxicava and Macoma, from Champlain [11,050 + 400] 
Sea deposit about 30 feet below former 
surface of gravel pit on Mountain Road, 
6 miles west northwest of Hull, Na- 
tional Topographic Series sheet 31 G/5, 
altitude 392 + 4 feet. Collected in 1953 
and submitted by J. A. Elson. 

Y-216 Champlain Sea: Uplands, Ontario. 10.850 + 330 
Shells of Macoma with some Balanus [8900 + 320) 
and Saxicava from Champlain Sea de- 
posit in an old pit or gully at northwest 
corner of Uplands airport, about 5 miles 
south of center of Ottawa; altitude 
323 + 2 feet. The section has been fully 
described by Johnston (9). Collected 
in 1953 and submitted by J. A. Elson. 

Y-233 Champlain Sea: Notre Dame des 11,370+ 360 
Neiges, Quebec. Shells, Macoma and 
Saxicava, from 3 feet or less below sur- 
face of Champlain Sea deposit, Notre 
Dame des Neiges cemetery, Mount 
Royal; surface altitude 545 feet. Col- 
lected by F. J. E. Wagner and sub- 
mitted by V. K. Prest. Comment: the 
three dates (samples Y-215, Y-216, and 
Y-233) for Champlain Sea deposits are 
all based on shells, which probably con- 
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Sample No. 


Description 


Age (years) 


Sample No. 


Description 


Age (years 


Y-255 


Y-253 


Y-282 


tained some proportion of old carbon 
derived from limestone in the drainage 
basin. 

St. Pierre-Les-Becquets, Quebec. Wood 
underlying varved silt, which is overlain 
elsewhere by gray till, St. Pierre-les- 
Becquets. Collected and submitted by 
N. R. Gadd. Comment: this sample 
serves as an interlaboratory check; it 
was dated (sample W-189) as more 
than 40,000 years by the U.S. Geolog- 
ical Survey’s Washington laboratory 
(10, p. 485). 

Les Vieilles Forges, Quebec: wood. 
Wood from below 204 feet of stratified 
deposits including till and laminated 
silt, in measured section near Les 
Vieilles Forges on west bank of St. 
Maurice River % mile downstream 
from an unnamed stream that crosses 
the highway near Les Vieilles Forges 
village. Collected in 1954 and sub- 
mitted by N. R. Gadd. Comment: this 
bed of peat and wood is believed to be 
correlative with that at St. Pierre-les- 
Becquets from which Y-242 was col- 
lected. 

Les Vieilles Forges, Quebec: peat. Peat 
from the same layer as the wood, 
sample Y-254. Collected and submitted 
by N. R. Gadd. 

Pierreville, Quebec. Compressed peat 
with some wood from below 38.5 feet 
of thin-bedded silt and sand overlying 
a thick measured section, including 
varved sediments that are believed to 
be correlative with the varved material 
overlying samples Y-242 and Y-255. 
The section is at Pierreville in a ravine 
on the east bank of the St. Francis 
River 1.7 miles upstream from bridge 
on Highway No. 3 (Yamaska map 
sheet, 31 1/2). Collected in 1954 and 
submitted by N. R. Gadd. 

Hartford, Conn. Log, exposed in a 
sewer excavation, in alluvium that 
seems to be graded to a Connecticut 
River terrace at 30- to 40-foot altitude, 
overlying varved clay and silt, in Hart- 
ford North quadrangle, about 200 feet 
west of New York, New Haven and 
Hartford Railroad tracks and 2000 feet 
north of the junction of a tributary with 
the North Branch of the Park River. 
Collected after the excavation had been 
made in 1954 and submitted by R. E. 
Deane. 

New Britain Channel, Conn. Wood 
from cross-bedded gravel member ex- 
posed in the northeast face of Stiles- 
Reynolds Brick Company pit, south of 
South St., New Britain, in mouth of 
New Britain Channel. Wood is in trans- 
ported fragments, deposited contem- 
poraneously with pebbles in the gravel; 
the gravel should date the discharge 
from the lake in which the Hartford 
“varved clay” accumulated. Collected 
in 1954 by Kurt Servos, Estella Leo- 
pold, and R. F. Flint. 

Durham, Conn. Gyttja from upper part 
of the Durham spruce-pollen zone, Dur- 
ham Meadows, Durham, 2.35 to 2.55 
meters in Boring Dur-C. Collected in 
1953 and submitted by Estella B. Leo- 
pold. Comment: this sample and Y-285 
are discussed by Leopold in an unpub- 
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Y-285 
> 30,840 
> 29,630 
Y-155 
> 29,630 
> 30,840  Y-165 
> 29,630 
Y-166 
10,650 + 320 
Y-11 
Y-13 
Y-64 
Y-65 
10,710 + 330 
Y-222 


8155 + 410 


lished Ph.D. dissertation and in a paper 
now in preparation. 

Totoket, Conn. Gyttja from lower part 
of the Durham spruce-pollen zone, To- 
toket Bog, North Branford, 2.75 to 3 
meters at base of gyttja, immediately 
above second high-nonarboreal-pollen 
zone. Collected in 1954 and submitted 
by Estella B. Leopold. 


B. Central Sector 

Dufresnoy, Ontario. Wood, under 3 
feet of a till-like deposit and overlying 
varved clay and silt, Dufresnoy Town- 
ship, 1 mile south of Destor; altitude 
about 1100 feet. If the overlying ma- 
terial is till, the sample should antedate 
the “Cochrane” glaciation. Collected 
by A. S. MacLaren and submitted by 
J. A. Elson and Heikki Ignatius. Com- 
ment: the overlying material is evi- 
dently not till, as was suspected by sev- 
eral students of the Cochrane problem. 
Compare samples W-176, 5300 + 300 
years (10, p. 485) ; W-136, 6380 + 350 
years (10, p. 485) ; and Y-222, for post- 
Cochrane dates. 

Rossendale, Manitoba: peat. Peat, 
buried under 13 feet of alluvium asso- 
ciated with Lake Agassiz II, from reser- 
voir in gully in SW% sec.25, T9, R2., 
W. Prin, Manitoba, 3 miles south and 
1 mile east of Rossendale; altitude 
1052+5 feet. Collected in 1952 and 
submitted by J. A. Elson; Elson’s No. 
F52-22. 

Rossendale, Manitoba: shells. Fresh- 
water clam shells from same alluvium 
as Y-165, Assiniboine estuary, SW% 
sec.13, T9, R9, W. Prin, Manitoba, 6 
miles south and 2.25 miles east of 
Rossendale, 15 feet below terrace. Col- 
lected in 1952 and submitted by J. A. 
Elson; Elson’s No. F52-24. Comment: 
the dates for samples Y-165 and Y-166 
are considered to represent the age of 
a delta built into Lake Agassiz. 
Cypress River, Manitoba. Wood, char- 
coal, and peat from alluvium of Cypress 
River, a tributary of the Assiniboine 
River, supposedly graded to delta of 
Lake Agassiz, lat. 49°30’N, long. 
99°04’°W, NW 8-6-12, W. Prin, Mani- 
toba. Collected in 1950 and 1951 and 
submitted by J. A. Elson. Comment: 
these samples were repeatedly measured 
by the solid-carbon method; the oldest 
date found was that for the charcoal 
sample Y-64, 2560+ 200 years. Both 
peat samples, Y-13 and Y-65, consist- 
ently dated “modern.” The acetylene 
date for Y-11, which was wood, is ac- 
cepted, and the solid-carbon dates are 
rejected as possibly or probably con- 
taminated. 

Dugwal, Ontario. Peat from a bog near 
Dugwal from shell-rich layer 10 to 15 
centimeters thick, overlain by 3.3 met- 
ers of peat and underlain by gray ho- 
mogeneous clay. Pollen analysis of the 
section is in preparation. Collected in 
1952 by Heikki Ignatius and J. A. 
Elson. Comment: the bog overlies till 
laid down by the latest glaciation in 
the Cochrane district; compare dates 
for samples W-176 and W-136, which 
are cited under Y-155. 
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Sample No. Description 


Sample No. Description 


Hibbing, Minn. Spruce or tamarack 
wood from a log buried under 50 feet 
of Pleistocene till, overlying outwash, 
on east face of Douglas Mine in the 
Mesabi Iron Range near Hibbing. Col- 
lected in 1954 and submitted by Rich- 
ard L. Pierce. 

Two Creeks, Wis. Spruce wood from 
the type locality of the Two Creeks 
forest bed, Manitowoc County. Col- 
lected and submitted by F. T. Thwaites. 
Comment: this sample serves as an 
interlaboratory check; compare with 
the mean of five Chicago dates (samples 
C-308, C-365, C-366, C-536, and 
C-537), 11,404+350 years (11, p. 
117), and the mean of two Washing- 
ton dates (samples W-42 and W-83), 
11,370 + 100 years (12, p. 471). 

Green Bay, Wis. Log, not growing in 
situ but transported by the ice that de- 
posited gray (Mankato) till, exposed 
in a borrow pit in SW'44SW'% sec. 23, 
T24N, R21E, Green Bay, Wis. Sand 
underlies the till and probably conceals 
the original position of the forest bed 
from which the trees were derived; the 
wood should be of Two Creeks age, 
transported by Mankato ice. Collected 
in 1952 and submitted by F. T. 
Thwaites. 

Menasha, Wis. Log, supposedly crushed 
by ice, inclosed in red clay in a sewer 
trench, 15 to 16 feet deep, on Prospect 
St., Menasha, in NEY4SW% sec. 15, 
T20N, R17E, about 150 feet east of 
Little Lake Butte des Morts and 2 miles 
south of the locality of sample C-419 
(11, p. 118). Collected in 1952 by the 
excavator for McMahon Engineering 
Company and submitted by F. T. 
Thwaites. Comment: this sample was 
expected to be of Two Creeks age. 
Marinette, Wis. White oak wood from 
a sewer trench in Marinette collected 
before 1943 and stored at the Wisconsin 
Geological and Natural History Sur- 
vey; submitted by F. T. Thwaites. 
Comment: from the altitude, 600 feet 
or less, and from the relationships of 
Algonquin and Nipissing shorelines in 
this district, Thwaites expected the 
sample to date from either the maxi- 
mum or the recession of Lake Nipissing. 
South Haven, Mich.: Bowmanville 
wood. Wood from top of basal blue 
silt at site described by Zumberge and 
Potzger (13), exposed by wave action 
on shore of Lake Michigan at South 
Haven. Submitted by James H. Zum- 
berge. Comment: this sample has been 
dated by the Michigan laboratory 
(sample M-288a) 11,200+600 years 
(13, p. 310). It dates the Bowmanville 
low-water phase in the Lake Michigan 
basin. 

South Haven, Mich.: peat. Sandy peat 
or gyttja from the lowest 2 inches of 
the 30-inch layer at South Haven. The 
organic material overlies the silt in 
which Y-293B was found and is buried 
by a 25-foot sand dune. Submitted by 
James H. Zumberge. Comment: this 
sample has been dated by the Michigan 
laboratory (sample M-288) 7925 + 400 
years (13, p. 310) and by the Chicago 
laboratory (sample C-846) 6744 + 530 


I+ 
to 
ow 


years (14, p. 735). It dates the waning 
of the spruce-fir pollen time at this lo- 
cality. Whether it also dates the time 
when the level of Lake Algonquin had 
begun to fall is less certain, and depends 
on the depth of water in which the or- 
ganic matter was deposited. 

South Haven, Mich.: wood. White pine 
wood from the central part of the 30- 
inch organic layer at South Haven. 
Submitted by James H. Zumberge. 
Comment: the solid-carbon measure- 
ment was believed to be affected by 
contamination, and a new sample 
(Y-169B, the same as M-290A) was 
submitted after collection by J. E. 
Potzger. The wood has been dated by 
the Michigan laboratory (M-290) 
5090+ 300 years (13, p. 310) and 
by the Chicago laboratory (C-848) 
6440 + 230 years (14, p. 735). Pollen 
at this level in the organic layer be- 
longs to an oak-pine period. 


C. Western Sector 

Paisley Cave, Ore. Rodent droppings 
from Paisley Cave No. 3, immediately 
under the pumice layer from the Mount 
Mazama eruption that formed Crater 
Lake. Collected in 1951 and submitted 
by L. S. Cressman. Comment: the Chi- 
cago laboratory (1/1, p. 117) obtained 
a mean date of 6450+250 years for 
charcoal from a tree killed by this 
eruption (sample C-247). Doubts have 
been expressed about the Chicago date 
in view of the possibility of postdeposi- 
tional exchange of carbon from ground 
water. Paisley Cave is dry and the 
sample is free from this objection; the 
acetylene date is significantly older by 
a small margin but probably does not 
change the geologic picture (15). 
Searles Lake, Calif. Two samples of 
carbon purified and assayed by the 
Chicago laboratory from borings be- 
neath the floor of Searles Lake. 

Y-267: carbon residue of sample 
C-897, which was dated 23,920 + 1800 
years (14, p. 739); this sample came 
from the bottom 1 foot of the “mud” 
layer between the upper and lower salt 
bodies, 82.8 to 83.8 feet. The agree- 
ment is regarded as satisfactory, for the 
acetylene sample was run at half the 
standard pressure. 

Y-281: carbon residue from sample 
C-616, which was dated as more than 
19,000 years (16, p. 138). This sample 
came from just beluw the lower salt 
body in another location where a sample 
(C-615) of the lowest 2 feet of the 
“mud” layer was dated as more than 
16,000 years (17, p. 294). The acety- 
lene sample has been measured twice, 
with essentially perfect agreement, but 
in periods a month apart when the 
backgrounds may have been different. 
Because the age of the material is 
uncomfortably close to the limits of 
acetylene counting, and because the 
prolonged chemical treatment these 
samples have received has undoubtedly 
given opportunity for isotopic fraction- 
ation, new samples must be obtained 
before the age of the lower salt body 
can be considered as fixed. 
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D. Arctic America 

Rankin Inlet, District of Keewatin. 
Peat, rich in fungus spores, from a 
6-inch layer covered by 3 to 4 feet of 
till, Rankin Inlet, Northwest Terri- 
tories, lat. 62°50’N, long. 92°12’W. 
Collected in 1953 and submitted by Z. 
L. Sujkowski. 

Back River, District of Keewatin. Peat, 
from a layer 1 to 1% inches thick be- 
tween two silt layers, overlain by 8 feet 
of sediment including lacustrine silt and 
outwash, laid down in front of the last 
ice lobe known in the district ; the over- 
lying silt is divided into two parts by 
a zone of involutions. Exposed in the 
middle Back River region, Northwest 
Territories, lat. 66° 10’N, long. 97°03’W 
(Canada map 1:125,000: Ogden Bay 
NW 66/104) ; University of Minnesota 
Museum of Natural History Station 19; 
collected in 1953 and submitted by R. 
S. Taylor. 

Missinaibi, Ontario: peat. Peat, under- 
lying 19 feet of till, clay, silt, and 
sand, on south bank of Missinaibi 
River, northern Ontario, 6 miles up- 
stream from mouth of Soweska River; 
surface altitude 109 feet. Collected in 
1954 by Owen Hughes and submitted 
by V. K. Prest. Comment: this peat is 
in the same stratigraphic position as 
peat from the James Bay interglacial 
deposits described by McLearn (18). 
Missinaibi, Ontario: wood. Wood from 
3 feet below sample Y-269 in same sec- 
tion and below a layer-of sandy till 2.9 
feet thick. Collected in 1954 by Owen 
Hughes and submitted by V. K. Prest. 
Opasatika River, Ontario. Shell portion 
of shell-and-wood sample from below 
6.2 feet of sand, overlying marine clay, 
2.7 miles downstream from lower end 
of portage, Breakneck Falls, Opasatika 
River, northern Ontario; surface alti- 
tude 62.5 feet. Collected in 1954 by 
Owen Hughes and submitted by V. K. 
Prest. Comment: this sample dates the 
postglacial marine overlap in the James 
Bay region, and was expected to be 
younger than Y-269 and Y-270. Its 
great age may be spurious, for the 
sample was shell. 

Prince Patrick Island, District of Frank- 
lin. Driftwood from the Beaufort for- 
mation, fluvial and deltaic deposits ly- 
ing unconformably on Paleozoic and 
Mesozoic rocks of Prince Patrick Is- 
land, Northwest Territories, with base 
ranging from near sea level to 530 feet. 
Y-283: sample came from about 50 
feet above the base of the formation 
at 380-foot altitude, lat. 76°38’N, long. 
118°33’W, 6 miles north of Salmon 
Point, Intrepid Inlet. 

Y-284: sample came from near the 
base of the formation at 320-foot ‘alti- 
tude, on the hill immediately E of 
Landing Lake. Both samples collected 
in 1954 by E. T. Tozer and submitted 
by A. L. Washburn. 

Peary Land, Greenland. Driftwood 
from a marine deposit at Bronlunds 
Fjord, Peary Land, northern Green- 
land, deposited in the interval between 
two glacial advances, after the second 
of which the sea level fell at least 65 
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meters. Collected and submitted by J. 
C. Troelsen. 


III. Caribbean archeology 


Y-42 


Y-43 


Y-44 


Y-38 


Y-40 


A. Saladero culture, Venezuela 
Saladero 5. Charcoal from level 6 (125 
to 150 centimeters deep), section T2 
(T2U2 side), excavation 7, Saladero 
site; Saladero culture (Rouse’s Periods 
I and II). Collected in 1950 by J. M. 
Cruxent and Irving Rouse; submitted 
by Rouse (his lot S-5). Comment: this 
sample and the next two, Y-43 and 
Y-44, are all from a single, small 
midden, underlying a much larger de- 
posit of Barrancas-culture refuse. They 
give an unexpectedly early date for the 
first appearance of agriculture and pot- 
tery in the eastern Caribbean. 

Saladero 6. Charcoal from level 6 (125 
to 150 centimeters deep), section T3 
(T3U3 side), excavation 7, Saladero 
site; Saladero culture. Rouse’s lot S-6. 
Saladero 7. Charcoal from level 6 (125 
to 150 centimeters deep), section T3 
(center), excavation 7, Saladero site; 
Saladero culture. Rouse’s lot S-7. 


B. Barrancas culture, Venezuela 
Barrancas 1-2. Charcoal from levels 2 
and 3 (25 to 75 centimeters deep), 
hearths | and 2, excavation 6, Saladero 
site; late Barrancas culture (Rouse’s 
Period IV). Rouse’s lots S-1 and S-12. 
Comment: these samples and the next 
two, Y-40 and Y-41, were intended to 
date the Barrancas-culture deposit over- 
lying the midden of the Saladero cul- 
ture and thus to provide a check on the 
upper limit of age of the latter, but for 
various reasons they have failed to do 
so (see Y-290). In the present instance, 
it would appear that the deposit has 
been disturbed in its upper levels by 
modern habitation, which is intensive 
on the site. 

Barrancas 3. Charcoal from level 7 
(125 to 175 centimeters deep), sec- 
tion Pl, excavation 6, Saladero site; 
early Barrancas culture (Period III). 
Rouse’s lot S-3. Comment: this date is 
too early; it corresponds to those for 
the Saladero culture (Periods I and 
II), whereas the Barrancas culture is 
clearly later (Periods III and IV). 
Since the charcoal comes from the very 
bottom of the Barrancas-culture de- 
posit, at the same depth below the sur- 
face (in excavation 6) as that of the 
Saladero midden (in nearby excavation 
7), it is possible that the charcoal was 
laid down during the Saladero occupa- 
tion of the site and before the Barrancas 
refuse began to accumulate. 

Barrancas 4. Charcoal from level 5 
(100 to 125 centimeters deep), section 
T2 (T3U3 side), excavation 7, Sala- 
dero site; intermediate Barrancas cul- 
ture (Period III). Rouse’s lot S-4. 
Comment: this sample was prepared 
for solid-carbon counting and then re- 
burned for acetylene counting; it was 
inadequate and had to be run at half 
the standard pressure. The inconsist- 
ency may thus be explained on chemi- 
cal or physical grounds, but rechecking 
is not possible without new excavations. 
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Sample No. Description Age (years) Sample No. Description Age (years) 
C. Ortoire culture, Trinidad Y-87 Laxd, Iceland. Charcoal mixed with [1940 +270] 
Y-260-1  Ortoire 6-7. Charcoal from levels 6 and 2750+ 130 soil immediately beneath the younger 
7 (100 to 140 centimeters deep), all (2420+ 140) Laxa lava flow just north of Lax4 Can- 
sections, Ortoire site; Ortoire culture yon, northern Iceland. The strati- 
(Rouse’s Period I). Collected in 1953 graphic relationship, in soil profiles, 
by John M. Goggin and Irving Rouse; between this lava flow and the ash 
submitted by. Rouse’. (his lots O-6-7. layer Hs shows the flow to be younger, 
Comment: the site is an isolated mid- probably 700 years younger, thus pro- 
den, pertaining to a single nonceramic viding the predicted age (19) of 1800 
culture. This sample was composed of to 2300 years. Collected and submitted 
lots from the bottom of each of two by Sigurdur Thorarinsson. Comment: 
20-centimeter levels; the two lots had another portion of this sample (K-139) 
to be combined to provide enough ma- has been dated by the Copenhagen 
terial for analysis. It and the sample laboratory as 2110 + 140 years (20). 
that follows (Y-260-2) were intended Y-86 Hekla H,, Iceland. Peat from layer 0.0 [4100 +450] 
as a check on the lower limit of the to 1.5 centimeters under ash layer Hi, 
Saladero culture in Venezuela but are in the same locality as Y-85. Ash layer 
instead contemporary with it. Their H, was once expected to be 4500 to 
dates are not implausible, however, 5000 years old (19); this figure was 
since pottery and agriculture were later revised to about 4000 years (20). 
doubtless present on the mainland be- Collected and submitted by Sigurdur 
fore they reached the Indians of Trini- Thorarinsson. Comment: this sample, 
dad. which gave an age of 3300 + 450 years 
Y-260-2 Ortoire 5. Charcoal from level 5 (80 to 2760+ 130 by the solid-carbon method, was be- 
100 centimeters deep), all sections, Or- lieved to be contaminated; on the as- 
toire site; Ortoire culture (Period I). sumption of a probable amount of con- 
Rouse’s lot O-5. Comment: should have tamination, its age was estimated as 
been slightly younger than the previ- 4100 +450 years. It has not been re- 
ous sample (Y-260-1), for it came measured, for another portion (K-140) 
from a higher level in the midden, but has been dated by the Copenhagen 
the difference in time was probably laboratory as 3830+ 120 years (20). 
not great. Y-249 Seltjérn, Iceland. Gyttja from the bot- 9030 + 280 
tom of a peat profile in the Seltjdrn 
Y-290 Irapa. Charred bone from the Irapa  1720+50 ac sal 
site, Sucre Province; obtained 200 cen- 1485+90 
: F isostatic crustal uplift. Its estimated age 
timeters beneath the surface in a road 1350 + 80 ‘ 
was more than 5000 years. Collected 
cut on the Giiiria highway. The ac- Average é . 
companying pottery is a mixture of the 1580 + 40 and submitted by S. Thorarinsson. 
Y-204 Wairau, New Zealand. Charcoal from 940 +110 
Cedros and Palo Seco styles, as defined $i , 
an earth oven of the Wairau pre-Maori 
in Trinidad, with the latter predomi- h 
nant. Collected in 1951 by J. M. Crux- ee nee peg 
: ". 17 to 30 inches below surface. Col- 
ent and submitted by Irving Rouse. - 
; . . P lected in 1952 by R. R. Eyles and sub- 
Comment: the site consists of a thin - 
mitted by Roger Duff. Comment: Duff 
refuse deposit overlain by sterile soil. 
: : . (21) has shown that the wholesale 
If the mixture of styles is not mechani- Seuss i d bef wl 
cal, the sample belongs to early Period 
: ’ arrival of the Great Fleet in a.p. 1350, 
III in Rouse’s system, and thus can hile d f Py id Valley (1) 
serve as a substitute for samples Y-38 A 
this date, and until after the date of 
the Wairau site. 
IV. Miscellaneous samples Y-72 Washington Island, Pacific Ocean. Modern 
Y-85 Hekla Hs, Iceland. Peat from layer 0.0 2720+130 Wood from the canoe found buried (160+ 100) 
to 1.5 centimeters under ash layer H; under 1.37 meters of peat in the cen- 
(from Hekla eruption) in a bog 2 kilo- tral lagoon of Washington Island (lat. 
meters north of Akureyri, northern Ice- 4°43’N, long. 160°25’W) in 1906 and 
land. Layer Hs is the most extensive ash presented to the Bishop Museum, Hon- 
fall in Iceland, and from its strati- olulu, in 1917 (catalog No. B.1333). 
graphic relationship to the sub-Atlantic This canoe is unlike any known Poly- 
climatic deterioration its age was esti- nesian type and has been thought to 
mated as 2500 to 3000 years (/9). be possibly medieval Tongan in origin 
Collected and submitted by Sigurdur (22). Submitted by request by E. H. 
Thorarinsson. Bryan, Jr. and Peter Buck. 
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News of Science 


Nobel Prizes 


The Royal Swedish Academy of Sci- 
ence has announced that Nobel prizes of 
$36,720 each will be awarded to the fol- 
lowing research workers by King Gustaf 
Adolf on 10 Dec.: 

Medicine. Hugo Theorell of the Nobel 
Medical Institute, Stockholm, Sweden, 
for discoveries on the nature and action 
of oxidation enzymes. 

Chemisiry. Vincent du Vigneaud of 
Cornell University, for his work with 
oxytocin and vasopressin [Science 118, 
543 (6 Nov. 1953) ]. His synthesis of oxy- 
tocin was the first synthesis of a pitui- 
tary hormone. 

Physics. Willis E. Lamb of Stanford 
University and Polykarp Kusch of Co- 
lumbia University, jointly, for their work 
in atomic measurements. The two men 
used different techniques to arrive at 
identical conclusions that amended cal- 
culations for the energy level of hydrogen 
atoms that had been made by the British 
Nobel prize winner, P. A. M. Dirac. 


Science and the Humanities 


I. I. Rabi of Columbia University 
called for a greater understanding be- 
tween scientists and humanists to combat 
a growing mood of anti-intellectualism in 
an address delivered at Harvard Univer- 
sity on 21 Oct. Excerpts from Rabi’s ad- 
dress follow: 

“An epoch in history, our own, which 
has produced one of the greatest achieve- 
ments of the human race, may be passing 
into a twilight which does not precede 
the dawn. There is an incipient mood of 
rejection of the greatest and most char- 
acteristic achievement of the age. Sci- 
ence, the triumph of the intellect and the 
natural faculties, has resulted in the hy- 
drogen bomb; the glib conclusion is that 
science and the intellect are false guides. 
We must seek elsewhere for hope and 
salvation, but, say the same people, while 
doing so we must keep ahead of the Rus- 
sians. . . . Keep the fearsome fruits but 
neglect the spirit of science. . . . [This] 
mood of anti-intellectualism . . . can only 
hasten the destruction which . . . people 
fear. Anti-intellectualism has always been 
endemic in every society... . 

“What people are really looking for is 
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wisdom. . . . Wisdom . . . is knowledge 
plus a quality which is within the human 
being. Without it knowledge is dry, al- 
most unfit for human consumption, and 
dangerous in application. .. . 

“Certainly the humanities preserve 
and create values; even more they ex- 
press the symbolic, poetic, and prophetic 
qualities of the human spirit to the high- 
est degree. Without the humanities we 
would not be conscious of our history; 
we would lose many of our aspirations 
and the graces of expression that move 
men’s hearts. 

“The humanities discern a part, a vital 
part of the life of man, but that is not 
all by any means. Man is made of dust 
and to dust returneth; he lives in a uni- 
verse of which he is also a part. . . . To 
learn to understand himself he must learn 
to understand the universe. .. . 

“To my mind the value content of sci- 
ence or literary scholarship lies not in the 
subject matter alone. .. . It lies chiefly 
in the spirit and living tradition in which 
these disciplines are pursued. The spirit 
is almost always conditioned by the sub- 
ject. Science and the humanities are not 
the same thing; the subject matter is dif- 
ferent and the spirit and tradition are dif- 
ferent. Our problem in our search for 
wisdom .. . is to blend these two tra- 
ditions in the minds of individual men 
and women. ... 

“Wisdom is by nature an interdiscipli- 
nary quality and not the product of a 
collection of specialists. . .. The greatest 
difficulty which stands in the way of a 
meeting of the minds of the scientist and 
nonscientist is the difficulty of communi- 
cation, a difficulty which stems from 
some of the defects of education. The 
mature scientist . . . can listen with pleas- 
ure to the philosopher, the historian, the 
literary man or even to the art critic... . 
He reads the newspapers, magazines, 
books, listens to music, debates politics, 
and participates in the general activities 
of an educated citizen. 

“Unfortunately this channel of com- 
munication is most often a one-way 
street. The nonscientist cannot listen to 
the scientist with pleasure and under- 
standing. Despite its universal outlook 
and its unifying principle, its splendid 
tradition, science seems to be no longer 
communicable to the great majority of 
educated laymen. .. . To his colleagues 


in the university the scientist tends to 
seem more and more as a man from an- 
other planet, a creature uttering pro- 
found but incomprehensible truths, or a 
creature scattering antibiotics with one 
hand and atomic bombs with the other. 

“The problems are, of course, de- 
pressingly difficult. There are firstly the 
problems connected with the second- 
ary schools—their overcrowding; their 
teachers, overworked and inadequately 
trained; the school boards; and not least 
the powerful clique of professional edu- 
cators who form a society within our 
society. All that is unique and character- 
istic of science and mathematics is being 
crowded out of the curriculum and re- 
placed by a fairy tale known as general 
science. The colleges and universities are 
in much better shape although the great 
wave of the rising waters of population 
increase is about to hit them, with the 
force of a New England hurricane, with 
masses of inadequately prepared students. 

“Wisdom can achieve a hybrid vigor 
by crossing the scientist and the humanist 
through a more extensive and intensive 
intefaction within the faculty. Why 
should not the professor of physics be 
expected to refresh himself every 7 years 
. .. by taking a course in esthetics, com- 
parative literature, or the Greek drama? 
Why shouldn’t the professor of medieval 
philosophy or the professor of ancient 
history take a course in modern physics 
and become acquainted with the pro- 
found thoughts underlying relativity and 
quantum mechanics? By taking in one 
another’s wash, we might all become 
cleaner and more wholesome.” 


Pilot Project in Teacher Education 


Arlington, Va., has offered itself as a 
model for a pilot study under which sci- 
ence and mathematics teachers will have 
access to supplementary training through 
a program initiated by the National 
Academy of Sciences—National Research 
Council. In addition, other school sys- 
tems in the Washington, D.C., area have 
been invited to participate. 

In Arlington, the school board, the 
Parent-Teachers Association, and civic 
groups will cooperate to raise a scholar- 
ship fund that will enable teachers to 
take graduate-level courses both in fun- 
damentals and in recent developments in 
science and mathematics. Local universi- 
ties, including George Washington Uni- 
versity, the University of Virginia, Amer- 
ican University, Georgetown University, 
Catholic University, Howard University, 
and the District of Columbia Teachers 
College, are cooperating to develop new 
courses in mathematics, physics, chemis- 
try, and biology that will be offered 
jointly in the summer of 1956. 

Further, the program will provide 
teachers with opportunities for summer 
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employment in nearby industrial and 
governmental scientific and engineering 
organizations. Additional plans call for 
the provision of aids to guidance and 
career counseling, seminars, invitational 
lectures for teachers and students by out- 
standing scientists and engineers, and 
gifts and loans of laboratory equipment. 

Responsibility for the conduct of the 
new program will be assigned to a spe- 
cial board representing all areas of sci- 
ence, mathematics, and engineering. Staff 
assistance to the board is under the direc- 
tion of John S. Coleman, executive sec- 
retary of the Academy-Research Coun- 
cil’s division of physical sciences. 

The Arlington County pilot study is to 
be carried out with the cooperation of 
the AAAS and with the encouragement 
of major groups in business and industry. 
John R. Mayor, director of the AAAS 
Science Teaching Improvement Pro- 
gram, is working closely with Coleman 
in the development of the study. 


News Briefs 


The ten astronomical highlights of 
1955 as selected by Harlow Shapley, 
former director of Harvard College Ob- 
servatory, are as follows: 

1) Announcement that the U.S. Gov- 
ernment would sponsor the launching of 
at least one small artificial satellite dur- 
ing the International Geophysical Year, 
which starts on 1 July 1957. 

2) Detection of “thunderbolts of Jove” 
or some similar strong electric effect in 
the atmosphere of the planet Jupiter by 
Bernard F. Burke and Kenneth L. Frank- 
lin of the Carnegie Institution of Wash- 
ington. They discovered the radio waves 
from Jupiter, the first to be found from 
another planet in the solar system, using 
a radiotelescope located at Seneca, Md. 
The radio signals have been verified by 
Australian observers. 

3) Discovery of the star of smallest 
known mass—only one-twelfth that of 
the sun—by Sarah Lee Lippincott of 
Sproul Observatory, Swarthmore, Pa. 
Walter Baade of Mount Wilson and 
Palomar Observatories photographed the 
discovery, which is one component of a 
dwarf reddish double star, by aiming 
the 200-inch telescope exactly where 
Lippincott had calculated Ross 614-B 
would be. 

4) Renewal of discussion, in connec- 
tion with the satellite program, of who 
owns the upper air and who has the 
right of way in space beyond the upper 
air. 

5) Conclusion of a 50-year research 
program by many Harvard astronomers 
on variable stars of the Magellanic 
Clouds. The analysis included 3000 vari- 
able stars, three-fourths of which are 
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Cepheids. For 1220 of them, periods and 
light curves have been determined. 

6) Positive identification of the strong 
yellow line in the sun’s corona as that of 
calcium XV, caused by calcium atoms 
stripped by ionization of 14 of their 20 
electrons. Identification was made _ by 
Walter O. Roberts and his associates at 
the University of Colorado’s High Alti- 
tude Observatory, and by David Layzer 
of Harvard. 

7) The report by E. C. Slipher of 
Lowell Observatory, Flagstaff, Ariz., on 
his 10,000 photographs of the planet 
Mars in red, yellow, and blue light, made 
during 1954, when Mars was relatively 
clgse to the earth, with the University 
of Michigan’s telescope on Naval Hill, 
Bloemfontein, Union of South Africa. 
Also, a report by Audouin and Charles 
Dollfus on their photoelectric observa- 
tions, made from a balloon 4.5 miles 
above the earth’s surface, of the small 
moisture content of the Martian atmos- 
phere. 

8) Appearance of the first section of 
the two-color star and galaxy atlas, which 
was made with the 48-inch Schmidt tele- 
scope under the auspices of Mount Wil- 
son and Palomar Observatories and the 
National Geographic Society, with im- 
portant technical assistance from the 
Eastman Kodak Company’s research lab- 
oratories. 

9) Occurrence on 20 June of a solar 
eclipse with the greatest duration of 
totality, 7 minutes 7.8 seconds, since A.D. 
717. It will be nearly 200 years before 
such a long eclipse occurs again. 

10) An explanation by C. F. von Weiz- 
saecker of the reason for the sphericity 
of globular clusters and their freedom 
from interstellar dust and gas. His theory 
is that dust and gas have been cleaned 
out by frequent passage of the clusters 
through nebulosities in the Milky Way. 


® Discovery of the bodies of insects some 
60 million years old imbedded in sam- 
ples of Alaskan amber has been reported 
by the Arctic Institute of North America. 
Although fossil impressions of older in- 
sects exist, the mummified Alaskan ani- 
malcules are believed to be many mil- 
lions of years older than any other insect 
specimens extant. 

The Arctic Institute was sponsor of 
the successful search for Cretaceous in- 
sect relics that was conducted by Robert 
L. Usinger and R. F. Smith, professors 
of entomology at the University of Cali- 
fornia. Bedrock sources of Alaskan amber 
had been discovered within the past few 
years by the U.S. Geological Survey, but 
it was not until last summer that Usinger 
and Smith, acting on information pro- 
vided by the Survey, extracted pieces of 
amber for study and examination. The 
amber was found in the Colville River 


valley and along the Kuk River, on the 
northern slope of the Brooks Range about 
150 miles north of the Arctic Circle. 

Ancient insects have been preserved in 
amber over the centuries because they 
became trapped in the resinous matter 
from which amber is formed. Ali the 
great amber deposits of the world (with 
one exception) are from the Oligocene 
epoch of some 30 to 40 million years ago. 
But Alaskan amber, according to special- 
ists of the U.S. Geological Survey, un- 
questionably dates from Cretaceous time, 
and any insect specimens it contains may 
contribute materially to entomology and 
to the general field of evolution. Detailed 
study will be required to determine the 
nature of the insects in the amber samples 
brought home by Usinger and Smith, but 
preliminary examination has revealed 
that they contain specimens in a fine 
state of preservation. The field work in 
Alaska was based at the Arctic Research 
Laboratory of the Office of Naval Re- 
search at Point Barrow. 


@In the 1 Sept. issue of Umschau, G. 
Jaeger of Degussa, Frankfort, Germany, 
presents a brief report of a new synthetic 
gem that simulates lapis lazuli, The mate- 
rial is made by sintering spinell that is 
colored blue by the addition of cobalt. 
The resulting synthetic gem has a much 
greater Mohs hardness, 8 to 8%, than a 
natural lapis lazuli and its color is not 
affected by either heat or light. 


|The Slovenian Academy of Sciences 
and Arts has released the second series of 
reports of the J. Stefan Institute of Phys- 
ics in Ljubljana, Yugoslavia. The new in- 
stitute, erected in honor of the Austrian 
physicist who first stated the law that the 
total radiation from a black body is pro- 
portional to the fourth power of its ab- 
solute temperature, is now equipped with 
a 31-Mev betatron, a 2-Mev van de Graaf 
accelerator, and a neutron generator that 
uses the deuterium-tritium reaction as a 
neutron source. 

The institute also has the auxiliary in- 
struments and facilities necessary for re- 
search in cosmic rays and nuclear physics, 
such as mass spectrometers, counters, and 
a nuclear-plate laboratory. In addition, 
work on physicochemical problems is in 
progress. 


= People in the farm states of the mid- 
west live longer than those in other areas 
of the United States, according to a re- 
port by the Metropolitan Life Insurance 
Company. Expectation of life at birth in 
the West North Central area at midcen- 
tury was 67.8 years for white males and 
73.3 years for white females. The next 
best record for males is found in New 
England—66.9 years—and for females, 
on the Pacific Coast—72.9 years. 
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Average length of life increased sub- 
stantially in every section of the country 
during the decade of the 1940's, accord- 
ing to life tables computed by statisti- 
cians from data provided by the National 
Office of Vital Statistics and the Bureau 
of the Census. The largest gains were 
made in the areas that formerly had the 
least favorable records. For example, in 
the Mountain States the increases were 
4.4 years for white males and 5.9 years 
for white females. This compares with 
increases of 2.6 and 4.1 years, respec- 
tively, in the West North Central region. 


= The Navy is testing a miniature mete- 
orological instrument that can substitute 
for permanent weather stations. The de- 
vice is designed to record data automati- 
cally in both total darkness and under 
severe weather conditions. It weighs 6 
pounds and is 23 inches high. 

The instrument measures and records 
surface atmospheric pressure, tempera- 
ture, relative humidity, wind speed, and 
wind direction. The equipment was de- 
veloped for the Navy Bureau of Aero- 
nautics by the Friez Instrument Division 
of the Bendix Aviation Corporation. 


"The World Health Organization, as 
one of the specialized agencies of the 
United Nations, helped to promote the 
celebration of United Nations Day on 24 
Oct. This was the tenth anniversary of 
the day on which the U.N. Charter came 
into force in 1945. 

The operations of WHO are now de- 
centralized in six regional offices. In the 
western hemisphere the Pan American 
Sanitary Bureau serves also as WHO's 
regional office for the Americas. In the 
October issue of the United Nations Re- 
view, M. G. Candau, director-general of 
WHO and formerly assistant director of 
the Pan American Sanitary Bureau, re- 
views the work of WHO and PASB in 
an article entitled “The role of health in 
guaranteeing a secure world.” 


Scientists in the News 


HAROLD S. VANCE, former chairman of 
the executive committee of the Stude- 
baker-Packard Corporation, South Bend, 
Ind., was sworn in as a member of the 
U.S. Atomic Energy Commission on 31 
Oct. Vance’s interim appointment for 
the term ending 30 June 1960 was an- 
nounced recently by President Eisen- 
hower. 


Six Albert Lasker awards for outstand- 
ing achievement in medical research and 
public health administration have been 
announced by the American Public 
Health Association in New York. Presen- 
tation of the $1000 prizes will be made 
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on 17 Nov. during the 183rd annual 
meeting of the APHA in Kansas City, 
Mo. Given for the 10th year and consid- 
ered among the nation’s highest medical 
honors, the 1955 Lasker awards will be 
conferred on: 

KARL PAUL LINK, professor of biochem- 
istry, University of Wisconsin, for “fun- 
damental contributions to our under- 
standing of the mechanism of blood 
clotting and for the development of 
methods for the improved treatment of 
thrombo-embolic conditions.” Link is 
the discoverer of the anticoagulant, 
dicumarin. 

ROBERT D. DEFRIES, director, Connaught 
Research Laboratories, University of To- 
ronto, Canada, for “distinguished lead- 
ership” in the development of preventive 
medicine and public health in Canada. 
Connaught, under Defries, prepared and 
supplied nearly all the virus used in the 
field trials of the Salk poliomyelitis vac- 
cine in 1954. 

C. WALTON LILLEHEI, associate profes- 
sor of surgery, University of Minnesota, 
jointly with MORLEY COHEN, HERBERT E. 
WARDEN, and RICHARD L. vaRrco, of the 
same institution, for “advances in cardiac 
surgery making possible more direct and 
safer approaches to the heart.” Lillehei 
and his associates originated the “cross- 
circulation” surgical technique for the 
correction of congenital heart defects. 

Menninger Foundation and Clinic, 
Topeka, Kan, group award citing KARL 
A. and WILLIAM CG. MENNINGER for “a 
sustained and highly productive attack 
against mental diseases, bearing fruit in 
better hospitals, better trained staffs and 
greatly improved care of the patient.” 

Nursing Services of the U.S. Public 
Health Service, Washington, D.C., group 
award citing LUCILE PETRY LEONE, PEARL 
MCIVER, and MARGARET ARNSTEIN, for 
“distinguished contributions to the ad- 
vancement and well-being of the na- 
tion” through their leadership in public 
health nursing. 

A team of tuberculosis researchers, 
group award to WALSH MCDERMOTT and 
CARL MUSCHENHEIM, New York Hos- 
pital—Cornell University Medical Center, 
New York, EDWARD H. ROBITZEK and 
IRVING J. SELIKOFF, Seaview Hospital, 
New York, together with Hoffmann-La 
Roche Research Laboratories, Nutley, 
N.J., and The Squibb Institute for Medi- 
cal Research, New Brunswick, N. J., for 
“contributions of the first order to our 


‘knowledge of the principles of the treat- 


ment and control of tuberculosis” with 
the isoniazid drugs. 


SAMUEL L. MEYER, head of Botany and 
director of the Marine Station of Florida 
State University, has resigned those posts 
to become dean of Central College, 
Fayette, Mo. 


W. MALCOLM REID has joined the poul- 
try department at the University of 
Georgia to carry out a research program 
in poultry parasitology. Reid recently 
returned from Egypt, where for 3 years 
he was head of the Poultry Unit under 
the Point Four program. 


RONALD N. BRACEWELL has been ap- 
pointed associate professor of electrical 
engineering at Stanford University. He 
was a research officer for a number of 
years with the Commonwealth Scientific 
and Industrial Research Organization at 
Sydney, Australia; last year he served 
as a visiting faculty member at the Uni- 
versity of California. 


MERVIN J. KELLY, president of Bell 
Telephone Laboratories and GoRDON 
RADLEY, director general of the British 
Post Office, were selected by the City of 
Genoa, Italy, to receive the first Christo- 
pher Columbus International Communi- 
cation prize, which was conferred in 
Genoa on Columbus Day. Kelly and 
Radley received the prize in recognition 
of “the planning, now being placed into 
practice, of the submarine telephone 
cable which will make it possible to 
establish 36 telephone circuits across the 
Atlantic between Scotland and Canada 
with extension to New York, ‘intending 
furthermore to reward hereby the nu- 
merous scientists, research workers and 
engineers who have contributed in the 
planning, production and placing in 
operation of the intercontinental sub- 
marine telephone line.’ ” 


HOWARD F. HUNT has been appointed 
chairman of the University of Chicago 
department of psychology. A member of 
the faculty since 1948, Hunt specializes 
in animal psychology. He has done ex- 
tensive work on the psychological and 
physiological effects of electroconvulsive 
shock treatment in animals. 


JOHN s. BURLEW has been named di- 
rector of the Franklin Institute, Phila- 
delphia, Pa. HENRY B. ALLEN continues 
as executive vice president and secretary. 
Burlew joined the institute in July of 
1954 from the Cambridge Corporation, 
Cambridge, Mass., where he was techni- 
cal director. 


EDGAR C. BRITTON, director of the Edgar 
C. Britton Research Laboratory of the 
Dow Chemical Company, Midland, 
Mich., and past president of the Ameri- 
can Chemical Society, is to receive the 
highest award in American industrial 
chemistry, the Perkin medal of the 
American Section, Society of Chemical 
Industry. The award will be the 50th 
impression of the Perkin medal, which 
is bestowed annually for outstanding 
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achievement in applied chemistry in the 
United States. 

Established in 1906, the medal honors 
Sir William Henry Perkin and commem- 
orates his discovery of the first synthetic 
dye in 1856. The 1956 medal will be 
presented to Britton in September 1956 
at a dinner in his honor that will form 
part of the centenary celebration of Per- 
kin’s synthesis. Perkin’s contributions 
provided a base for the synthetic dye 
industry. 

Britton is honored for many outstand- 
ing contributions to industrial organic 
chemical development. His early work 
on the synthetic production of phenol 
made this raw material abundantly avail- 
able for a large segment of the plastics 
industry. Derivatives also form such 
products as weed killers, insecticides, 
fungicides, and preservatives. 

Britton also was a pioneer in the com- 
mercial development of silicone resins, 
the basis for an entirely new industry. 
Dow Corning employed his processes in 
making the first high-temperature sili- 
cone resin insulation for airplane engines. 
Subsequently the company produced sili- 
cone products for tanning leather, lens 
cleaners, polishes, and lubricants, as well 
as silicone rubber. 

Agriculture is indebted to Britton not 
only for his development of phenol de- 
rivatives, but also for his synthesis of 
eight of the essential amino acids; seven 
of these are being studied as food supple- 
ments for man and animals. One of them, 
methionine, is the only essential amino 
acid now in commercial production; it 
is widely used in feed supplements, par- 
ticularly for poultry. 


CECIL H, WADLEIGH, career scientist 
and administrator in the U.S, Depart- 
ment of Agriculture, has been named 
chief of the soil and water conservation 
research branch of the Agricultural Re- 
search Service. He fills a position that 
has been vacant since the death of Robert 
M. Salter in September. 

In his new post, Wadleigh will direct 
and coordinate USDA soils research in 
41 States, representing all important 
soils regions of the United States. Head- 
quarters of his branch are at the USDA 
Plant Industry Station, Beltsville, Md. 


WARREN ©. JOHNSON, professor and 
chairman of the University of Chicago 
department of chemistry, became dean 
of the division of physical sciences on 1 
Nov. He succeeds Walter Bartky, who 
last June was appointed vice president 
of the university in charge of special 
scientific programs. 


THOMAS N. A. JEFFCOATE, professor of 
obstetrics and gynecology at the Univer- 
sity of Liverpool, Liverpool, England, is 
visiting professor this month at the State 
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University of New York College of 
Medicine in Brooklyn. He also delivered 
the Sir Arcot Mudaliar Lectures in 
Madras, India, this year and has recently 
completed a visiting professorship at the 
Royal Prince Albert Hospital in Sydney, 
Australia. 


The following are among those who 
have recently received honorary doctoral 
degrees from Drexel Institute of Tech- 
nology: ROGER ADAMS, head of the de- 
partment of chemistry, University of IIli- 
nois; GEORGE R. HARRISON, dean of sci- 
ence, Massachusetts Institute of Tech- 
nology; CG. GLEN KING, executive director, 
Nutrition Foundation; GEORGE P. LAR- 
RICK, Commissioner of Food and Drugs; 
HOWARD A, MEYERHOFF, executive direc- 
tor, Scientific Manpower Commission; 
ALEXANDER GC. MONTEITH, vice president, 
Westinghouse Electric Corporation; c. 
GUY suITs, vice president and director 
of research, General Electric Company; 
ROBERT E. WILSON, chairman of the 
board, Standard Oil Company (Indi- 
ana). 


Necrology 


WILLIAM J. CROZIER, Belmont, Mass.; 
63; professor of general physiology at 
Harvard University and research author- 
ity on human vision; 2 Nov. 

JULIUS H. HEss, Chicago, IIl.; 79; pro- 
fessor emeritus of pediatrics at the Uni- 
versity of Illinois College of Medicine; 
2 Nov. 

NORMAN D. HUMPHREY, Detroit, 
Mich.; 44; professor of anthropology at 
Wayne University; 30 Oct. 

HOWARD M. MARJERISON, Boston, 
Mass.; 59; specialist in preventive den- 
tistry and lecturer at Harvard University; 
4 Sept. 

JOHN c. TRACY, New Haven, Conn.; 
86; professor emeritus of civil engineer- 
ing at Yale University; 1 Nov. 


Education 


®The Atomic Energy Commission has 
approved the loan of 2 tons of natural 
uranium metal and a neutron source to 
New York University for use in con- 
structing a facility for a nuclear engi- 
neering education program, The univer- 
sity will use the material in a subcritical 
assembly—a. facility in which a neutron 
flux can be produced, but which is in- 
capable of sustaining. a nuclear fission 
chain reaction. The assembly will consist 
of an arrangement of natural uranium 
metal rods in ordinary water. If a neu- 
tron source is introduced, nuclear fissions 
occur in the assembly, but the reaction 
cannot be sustained without the presence 
of the neutron source. 


The facility requires no controls and 
will be safe at all times. Neither expen- 
sive shielding nor heat removal equip- 
ment will be necessary. It may be used 
for many laboratory exercises in nuclear 
engineering. 

Simultaneously, the AEC announced 
that it has approved a policy of assistance 
to nonprofit educational institutions in- 
terested in establishing programs using 
subcritical nuclear assemblies. Such as- 
sistance will consist of supplying certain 
materials for assemblies without a use 
charge being made, subject to availabil- 
ity and to a deetrmination that such ma- 
terials loans will result in a net advantage 
to the commission’s program. The plan 
is designed to help to alleviate the cur- 
rent shortage of nuclear scientists and 
engineers. 


®Sixty-six students have been accepted 
for the second session of the new School 
of Nuclear Science and Engineering in 
Lemont, Ill., which opened on 7 Nov.; 
45 are from foreign countries and 21 
from the United States. The school is 
operated for the U.S. Atomic Energy 
Commission by the Argonne National 
Laboratory. It is one of the major proj- 
ects undertaken by the AEC in coopera- 
tion with the State Department and the 
International Cooperation Administra- 
tion in support of President Eisenhower's 
atoms-for-peace program. 

Twenty-one nations are represented 
among the foreign enrollees. Of the U.S. 
students, 18 are sponsored by American 
industry and three are from the AEC. 
Plans are under way for a third session 
to begin next spring. 

The second class, like the first, repre- 
sents a cross section of scientists and en- 
gineers from Europe, Latin America, and 
the Near, Middle, and Far East, and 
brings the total of foreign enrollees for 
the two sessions to 75 persons from 29 
countries, 

Listed for the first time are students 
from Burma, Chile, the Republic of 
China, the Federal Republic of Ger- 
many, India, Iraq, Italy, Lebanon, Nor- 
way, and Turkey. Nations having stu- 
dents at both sessions are Belgium, 
Egypt, France, Israel, Japan, Mexico, 
Pakistan, the Philippines, Spain, 
Sweden, and Thailand. 

Most of the new students arrived in 
Washington, D.C., on 31 Oct. for a week 
of general orientation under the direction 
of the International Cooperation Admin- 
istration. They were given background 
lectures on U.S, history and culture and 
on atomic energy. The School of Nu- 
clear Science and Engineering has a 
full-time faculty headed by Norman Hil- 
berry, deputy director of Argonne Na- 
tional Laboratory. J. Barton Hoag, who 
is on leave from the U.S. Coast Guard 
Academy, is associate director. 
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The regular instruction is supple- 
mented by lectures on specialized topics 
by members of the Argonne National 
Laboratory staff. Also there are occa- 
sional lectures by staff members of other 
AEC installations and by scientists and 
engineers in the nuclear and related 
fields. 

In general, the curriculum is con- 
cerned with (i) production of reactor 
materials; (ii) design, construction, and 
operation of research and material-test- 
ing reactors; (iii) equipment and pro- 
cedures for conducting research and de- 
velopment with these reactors; (iv) 
handling and processing of irradiated 
materials produced in research and ma- 
terials-testing reactors; (v) utilization of 
the radioactive products of reactors; and 
(vi) principles of design, construction, 
and operation of nuclear power plants. 


®A $59,650 Kellogg Foundation grant 
has been awarded to the University of 
Minnesota for further development of 
its course in hospital administration. 
The grant is to be used over a 3-year 
period for research work in hospital ad- 
ministration, integration of the on-cam- 
pus and off-campus teaching programs, 
and preparation of textbook material. 

Edith Lentz, who has just completed 
a 5-year Kellogg Foundation study of 
hospital personnel at Cornell University, 
will be the course’s first director of re- 
search. Bruce Butters, an alumnus of the 
Minnesota hospital administration course 
who has recently returned from 3 years 
in the Army Medical Corps, will assem- 
ble materials for textbooks. 


= The University of Michigan board of 
regents has approved the division of one 
of the departments in the College of En- 
gineering into two separate units and 
discontinuance of the department of pro- 
duction engineering. The present depart- 
ment of mechanical engineering will be 
divided into the department of mechani- 
cal engineering and the department of 
industrial engineering. All of the changes 
will become effective during 1956-57. 

Under the change, the personnel, 
budget and other resources of the de- 
partment of production engineering will 
be distributed between the reorganized 
department of mechanical engineering 
and the department of chemical and 
metallurgical engineering. The reorgani- 
zation is expected to strengthen the cur- 
ricula in industrial, mechanical, and 
metallurgical engineering. 


Grants, Fellowships, and Awards 


® Recognizing that geography in America 
suffers because few American geogra- 
phers are doing field research in foreign 
areas, the National Academy of Sci- 
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ences—National Research Council has 
initiated a program of support to enable 
young geographers to carry out field in- 
vestigations abroad. Preference will be 
given to projects that involve at least 
5 months of foreign residence. 

Funds will be made available not only 
to geographers but also to scientists in 
related fields whose research topics are 
closely allied to geography. Financial 
support is provided by the U.S. Office 
of Naval Research. The NAS-NRC Divi- 
sion of Earth Sciences is appointing a 
committee to screen all applications. 


"The Mycological Society of America 
has announced that it will receive appli- 
cations for the newly established grad- 
uate fellowship in mycology. This fellow- 
ship will be awarded for 1956-57 and 
carries a stipend of $750. Eligible candi- 
dates must be predoctoral students in 
residence at the institution where they 
are registered. 

Forms for application may be obtained 
after 1 Jan. from the secretary-treasurer 
of the society, Dr. C. J. Alexopoulos, De- 
partment of Botany and Plant Pathology, 
Michigan State University, East Lansing, 
Mich. Applications are due by 15 Feb. 
1956. 


® Nominations are solicited for the 1956 
award and a gold medal made available 
by the Borden’ Company Foundation, 
Inc. The American Institute of Nutrition 
will make this award in recognition of 
distinctive research by investigators in 
the United States and Canada that has 
emphasized the nutritive significance of 
the components of milk or of dairy prod- 
ucts. The award will be made primarily 
for the publication of specific papers dur- 
ing the previous calendar year, but the 
jury of award may recommend that it 
be given for important contributions 
made over a more extended period of 
time, not necessarily including the pre- 
vious calendar year. 

The award is usually given to one per- 
son, but if in their judgment circum- 
starices and justice so dictate, the jury 
may recommend that it be divided be- 
tween two or more collaborators in a 
given research project. The jury may 
also recommend that the award be 
omitted in any given year if in its opinion 
the work submitted does not warrant the 
award. Membership in the American In- 
stitute of Nutrition is not a requisite of 


‘eligibility for the award. Employees of 


the Borden Company are not eligible for 
this honor. 

Nominations should be accompanied 
by such data relative to the nominee and 
his research as will facilitate consider- 
ation for the award. The formal presen- 
tation will be made at the annual mect- 
ing of the institute in the spring of 1956. 
To be considered for the award, nomi- 


nations must be submitted by 1 Jan. 1956 
to the chairman of the nominating com- 
mittee, Gladys Everson, Department of 
Home Economics, University of Cali- 
fornia, Davis. 


.™= The American Foundation for Pharma- 


ceutical Education annually offers three 
cash awards of $250 each for meritori- 
ous papers in pharmacognosy, published 
or unpublished. An award will be made 
to one competitor in each of the follow- 
ing groups: (i) undergraduate students 
in accredited colleges of pharmacy; (ii) 
graduate students in accredited colleges 
of pharmacy; and (iii) teachers, research 
workers, and industrial scientists. 

The papers submitted must be prin- 
cipally within the fields of morphologic, 
taxonomic, or cytogenetic pharmacog- 
nosy, or in drug-plant cultivation or com- 
mercial pharmacognosy. Phytochemical 
aspects of the work may be included in 
conjunction with discussion in one or 
more of the aforementioned fields. Each 
paper must contain some new informa- 
tion ascertained from studies made by 
the contestant on (i) one or more medi- 
cinal, pesticidal, allergenic, poisonous, or 
aromatic plants; or (ii) one or more 
cellular drugs, pesticides, adulterants, or 
substituents thereof; or (iii) methods of 
quantitative microscopical analysis as ap- 
plied to the determination of the per- 
centage of an adulterant in a natural 
cellular drug, condiment, or pesticide; 
or (iv) the cytology or genetics of a 
medicinal plant; or (v) the cultivation 
of one or more drug plants. 

For information write to: Dr. H. W. 
Youngken, Massachusetts College of 
Pharmacy, Longwood Ave., Boston 15, 
Mass. All entries must be received by 
1 Feb. 


® The Division of Biological and Med- 
ical Sciences of the National Science 
Foundation has announced that the next 
closing date for receipt of research pro- 
posals in the life sciences is 1 Feb. 1956. 
Proposals received prior to that date will 
be reviewed during the spring meetings 
of the advisory panels, and final disposi- 
tion will be made approximately 10 
weeks from the dates of those meetings. 
Proposals received after 1 Feb. 1956 


cannot be reviewed until the following 
fall. 


"Twenty-eight fellowships are offered 
by the American Association of Univer- 
sity Women to American women for ad- 
vanced study or research during the 
academic year 1956-57. In general, the 
$2000 fellowships are awarded to young 
women who have completed residence 
work for the Ph.D. degree or who have 
already received the degree; more ma- 
ture scholars receive $2500 to $3500 
awards. Most of the fellowships are un- 
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restricted as to subject and place of 
study. 

Applications for all fellowships, to- 
gether with supporting materials, must 
reach the AAUW office in Washington, 
D.C., by 15 Dec. For detailed informa- 
tion, address the Secretary, Committee 
on Fellowship Awards, AAUW, 1634 I 
St. NW, Washington 6, D.C. Requests 
for application forms should include 
statement of academic status. 


® The Link Foundation will hold its an- 
nual meeting of the board of trustees and 
technical assistance board 16-17 Dec. 
Meeting participants will review requests 
for grants. The primary purpose of the 
Link Foundation, which has headquart- 
ers at the Smithsonian Institution in 
Washington, D.C., is to make grants 
available to nonprofit institutions and as- 
sociations for projects that advance edu- 
cation and training in aeronautics. Or- 
ganizations interested in submitting grant 
applications should do so by I Dec. 


™The Public Health Service has an- 
nounced ten grants totaling $295,367 to 
start a special program of research into 
air pollution problems. It is hoped that 
these and other studies will answer many 
puzzling questions and help eliminate 
many of the dangers from air pollution. 
The grants were awarded by the Surgeon 
General on recommendations of the Na- 
tional Advisory Health Council from a 
$500,000 fund appropriated by the Con- 
gress for the Department of Health, 
Education, and Welfare. 

These grants, which are administered 
by the National Institutes of Health, 
have been awarded to the University of 
Cincinnati (2 awards), Detroit Depart- 
ment of Health, University of Southern 
California (2 awards), Utah State Agri- 
cultural College, Jefferson Medical Col- 
lege, Harvard School of Public Health, 
University of Michigan, and the Uni- 
versity of California. 


Nine postgraduate fellowships will be 
awarded by the Minneapolis-Honeywell 
Regulator Co. for 1955-56. The awards 
include a new fellowship in engineering 
or physics at the University of Pennsyl- 
vania and establishment of a second en- 
gineering or physics grant at Iowa State 
College. 

Now in its tenth year, the Honeywell 
fellowship program provides tuition and 
living allowance awards to outstanding 
graduate students who need financial 
assistance to continue their studies. 
Grants range from $1200 to $2700, de- 
pending on the school’s tuition. 

Other awards to be made by the com- 
pany for the current academic year in- 
clude two to the institute of technology 
or the department of physics at the Uni- 


versity of Minnesota; one in the electri- 
cal engineering servomechanisms labo- 
ratory at Massachusetts Institute of 
Technology; one in engineering or phys- 
ics at Purdue University; one in plastics 
and chemical technology at North Da- 
kota State College; and one awarded 
through Tau Beta Pi, honorary engineer- 
ing fraternity. 


The University of Cincinnati’s Insti- 
tute of Industrial Health is offering 
graduate fellowships in industrial medi- 
cine to graduates of approved medical 
schools who have completed 1 year of 
internship. The 3-year course of instruc- 
tion, leading to the degree of doctor of 
science in industrial medicine, satisfies 
the requirements for certification in oc- 
cupational medicine by the American 
Board of Preventive Medicine. Two 
years are devoted to intensive academic 
and clinical study in the field of indus- 
trial medicine. A final year is spent in 
residency in an industrial medical de- 
partment or in some comparable organ- 
ization. 

Stipends for the first 2 years vary 
from $3000 to $4000, depending on 
marital status. In the final or residency 
year a fellow is compensated by the or- 
ganization in which he is completing 
his training. 

A l-year certificate course, without 
stipend, is also offered to qualified ap- 
plicants. Requests for additional infor- 
mation should be addressed to Secretary, 
Institute of Industrial Health, College of 
Medicine, Eden and Bethesda, Cincinnati 
19, Ohio. 


Miscellaneous 


® The proceedings of the pre-Geneva con- 
ference on peaceful uses of atomic energy 
that was held by the Academy of Sci- 
ences of the U.S.S.R., 1-5 July, will be 
published in English before the end of 
this year by the Consultants Bureau, 259 
W. 14 St., New York 11. The proceed- 
ings of this conference are comprised of 
87 reports that do not duplicate reports 
by Soviet participants in the Geneva con- 
ference. The translation will appear in 
four volumes—physics, chemistry, biol- 
ogy, and technology—with the appropri- 
ate plenary session reports incorporated 
in each volume. 

Publication of the set will be com- 
pleted before the end of 1955. The trans- 
lation will be by bilingual scientists in 
the respective fields, and will include all 
diagrams, photographs, and tabular ma- 
terial. 

The publication dates and prepublica- 
tion prices for the separate volumes of the 
Proceedings of the Conference of the 
Academy of Sciences of the USSR on 


the Peaceful Uses of Atomic Energy, 
July 1-5, 1955 are as follows: Sessions 
of the Physico-Mathematical Division— 
15 Nov., $150; Sessions of the Chemical 
Division—1 Dec., $125; Sessions of the 
Biology Division—15 Dec., $125; Ses- 
sions of the Technology Division—30 
Dec., $100. A complete set of the four 
volumes will cost $350. 

Orders for the set or for individual 
volumes that are received by the publish- 
ers on or before 30 Dec. 1955 will be 
filled at the prepublication prices. Stand- 
ard price of the translation has not been 
definitely established, but will be at least 
15 percent more than the prepublication 
price. 


Scientific workers who are planning 
field work in the Melanesian, Indonesian, 
Philippine, Micronesian, or Polynesian 
areas, will be interested to know that the 
Gloria Maris, a 107-foot, steel-hulled, 
two-masted auxiliary schooner, is now 
available for charter in that area. The 
Gloria Maris, which is on long-term 
charter to the Natural Science Founda- 
tion in Philadelphia, Pa., can be sub- 
chartered on a bareboat basis provided 
that her permanent skipper and his crew 
are engaged separately. Special charter 
rates are offered to scientific groups. 

The Gloria Maris recently completed 
an expedition in the Palau Islands for 
the purpose of collecting marine mollusks 
under the auspices of the Academy of 
Natural Sciences of Philadelphia and 
the Natural Science Foundation. She is 
temporarily based at Koror in the Palau 
Islands, subject to further mollusk col- 
lecting trips under the same auspices or 
such charters as can be arranged. The 
vessel can accommodate a_ scientific 
party of 8 to 10 individuals in comfort 
and has space and facilities for scientific 
work, 

The Natural Science Foundation 
would also be interested in locating in- 
dividual scientists who might arrange to 
accompany future marine mollusk col- 
lecting expeditions in order to do field 
work in their own specialties in South 
and West Pacific areas. The foundation 
would consider providing board and 
lodging on the Gloria Maris for those 
able to provide their own transportation 
to and from the area. For information 
write to R. Tucker Abbott, Academy of 
Natural Sciences of Philadelphia, 19th 
and the Parkway, Philadelphia 3, Pa. 


®Juan Hector Hunziker, Instituto de 
Botanica, Araos 2875, Buenos Aires, Ar- 
gentina, wishes to obtain viable seeds of 
North American species of the genus 
Ephedra. Those able to furnish such 
seeds should send them to Hunziker, at 
the above address, preferably by air 
mail. 
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Reports and Letters 


Action of Parapyruvate 
on Early Development of 
Strongylocentrotus Purpuratus 


The metabolic sequence followed by 
the sea urchin egg during its early devel- 
opment is not known with certainty, al- 
though the change in oxygen uptake on 
fertilization, first described in 1908 (1), 
has been studied by numerous workers 
(2). The presence of the conventional 
glycolytic pathway and of the enzymes 
of the Krebs tricarboxylic acid cycle has 
been demonstrated in unfertilized eggs 
(3), and oxidative phosphorylation has 
been demonstrated in cell-free particles 
(4). However, the importance of the tri- 
carboxylic acid cycle as a metabolic 
pathway in early development of sea 
urchin embryos has not been determined. 
If the cycle functions as a major soirce 
of high energy phosphate during this 
period, it is possible that specific inhibi- 
tors might have some effect on sea urchin 
morphogenesis. Accordingly, the effects 
of parapyruvate, a specific inhibitor of 
the a-ketoglutaric oxidase (5), on the 
early development of Strongylocentrotus 
purpuratus were investigated (6). 

Fertilizable eggs from several ovaries 
were pooled, strained through cheese 
cloth, washed, and allowed to stand in 
sea water (10°C) for 6 hours before they 
were divided into the various cultures 
and fertilized. Freshly fertilized eggs 
were washed essentially free of excess 
sperm. Embryos were cultured in shallow 
dishes on a rocking device where they 
were kept in constant gentle agitation 
throughout the experiment. At appropri- 
ate intervals the culture fluid was re- 
placed with fresh medium. Test cultures 
were fertilized and grown in the inhibitor 
solutions made up in sea water and ad- 
justed to the normal pH of the sea 
water. 

The effects of 25-millimolar parapyru- 
vate were as follows. (i) Fertilization. 
Fertilization was normal in both the con- 
trols and in the cultures grown in para- 
pyruvate. (ii) Cleavage through the 32- 
cell stage. There was no obvious differ- 
ence in the rate and appearance of 
cleavage in the cultures grown in para- 
pyruvate and in the controls. However, 
at the 32-cell stage almost all of the fer- 
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tilization membranes of the parapyruvate 
cultures were badly wrinkled and many 
had disappeared, although the mem- 
branes in the controls were intact. (iii) 
Early blastulae. The blastulae of the con- 
trol and the parapyruvate cultures looked 
identical except for fertilization mem- 
branes that were intact in the controls 
but missing from more than 50 percent 
of the parapyruvate cultures. (iv) Late 
blastulae. The blastulae of all cultures 
had hatched and were actively moving. 
Those of the control cultures were be- 
coming oval with a marked thinning of 
the blastula wall and were developing a 
conspicuous aggregation of primary mes- 
oderm. Those of the parapyruvate cul- 
tures still resembled early blastulae in that 
the embryos were quite spherical, had a 
relatively thick wall, and had developed 
no mesoderm. (v) Early gastrulae. The 
control cultures had commenced to gas- 
trulate. The archenteron was indented 
about one-eighth the diameter of the 
blastocoel and the primary mesoderm 
was well developed. The parapyruvate 
cultures were essentially still blastulae, 
except that primary mesoderm was now 
visible. (vi) Mid to late gastrulae. When 
the control cultures had completed gas- 
trulation, the parapyruvate cultures were 
only very early gastrulae, with the arch- 
enteron merely a_ slight depression. 
Twenty-four hours later there had been 
no further development in these para- 
pyruvate cultures. 

Eggs that had been placed in 25-milli- 
molar parapyruvate for 1 hour before fer- 
tilization, and that were cultured in para- 
pyruvate, developed in an identical man- 
ner to that just described. Eggs kept in 
25-millimolar parapyruvate for 6 hours 
prior to fertilization, and cultured in 
parapyruvate, failed to form an arch- 
enteron although some primary meso- 
derm was developed. Cultures in 5-milli- 
molar parapyruvate were almost identi- 
cal with the control cultures. Cultures 
grown in 25-millimolar fluoroacetate, 
which blocks the aconitase reaction in 
the tricarboxylic acid cycle (7), devel- 
oped as did those that were incubated 
for 6 hours prior to fertilization and 
grown in 25-millimolar patapyruvate. 

Thus it appears that these inhibitors 
prevent differentiation and arrest the 


development of sea urchin embryos in 
the late-blastula to early-gastrula stage. 
A similar suppression of development in 
the blastula stage of sea urchins owing to 
the addition of thiocyanate was described 
as early as 1896 (8). This arrested devel- 
opment was preceded by a depression of 
respiration before the morphological dif- 
ferences between the control cultures and 
those grown in thiocyanate became ap- 
parent (9). Iodosobenzoate inhibits arch- 
enteron formation (/0), and it has been 
suggested (//) that this is caused by in- 
hibition of the selective distribution of 
mitochondria involved in gastrulation. 
The late blastula stage seems to be char- 
acterized by increased metabolic activity 
antecedent to differentiation. There is a 
sudden increase in mitochondrial num- 
ber (12) and a major increase in protein 
synthesis (13) coinciding with a period 
of increased respiration (14). 

Perhaps cleavage in the sea urchin is 
independent of the tricarboxylic acid 
cycle since the cycle inhibitors used in 
this study had no detectable effect until 
the blastula stage. The fact that para- 
pyruvate had no apparent effect prior 
to differentiation involving gastrulation 
might indicate a change in the metabo- 
lism of the blastula whereby the tricar- 
boxylic acid cycle becomes a necessary 
pathway; thus, further development 
would be depressed by cycle inhibitors. 
The increased protein and enzyme syn- 
thesis necessary for differentiation may 
possibly require the cycle. Before the 
blastula stage the cycle may function at 
a comparatively low level, but during the 
blastula stage it may enter a phase of 
activity geared to the increased metabo- 
lic requirements. An alternative to this 
hypothesis is that the tricarboxylic acid 
cycle does operate during the early stages 
and actually is blocked by parapyruvate, 
but its function is to produce a store of 
high energy phosphate only utilized later 
during periods of synthesis, when the 
effects of the inhibitor become apparent. 

Carmet M. MontTcoMERY 
J. W. Bampercer 
Department of Pharmacology, School of 
Medicine, and Department of Biology, 
University of Southern California, 
Los Angeles 
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Evidence That Serotonin Has 
a Role in Brain Function 


The finding of serotonin (5-hydroxy- 
tryptamine) in brain (/, 2) has aroused 
speculation that it may have a role in 
brain function (3), perhaps as a neuro- 
humoral agent (4). Studies from our 
laboratory that support this view have 
shown that lysergic acid diethylamide 
(LSD), a hallucinogenic agent, sup- 
presses an action of serotonin on the 
central nervous system (5), while reser- 
pine, a drug used in treatment of mental 
disorders, liberates serotonin from body 
depots, including intestines (6) and 
platelets (7). 

The development of a specific fluoro- 
metric assay for serotonin in brain (2) 
has now made it possible to test our 
hypothesis that reserpine action may be 
mediated through the liberation of sero- 
tonin in brain. The serotonin content of 
brain, normally about 0.55 pg/g, de- 
clined rapidly after the intravenous in- 
jection of 5 mg/kg of reserpine, Within 
30 minutes the total brain serotonin de- 
clined by about 75 percent and within 4 
hours it declined by about 90 percent. 
The low level persisted for about 24 
hours and then increased slowly, attain- 
ing the normal value after about 7 days. 
The brain is particularly sensitive to the 
serotonin-releasing properties of reser- 
pine—doses as low as 0.1 mg/kg appre- 
ciably lowered the serotonin content. 

Reserpine measured fluorometrically 
was no longer detectable in brain 12 
hours after administration (8), whereas 
sedative effects and changes in brain sero- 
tonin persisted longer than 48 hours. The 
sedative effects thus seem to be related 
to the change in brain serotonin rather 
than to the concentration of reserpine. 
This may be interpreted as further evi- 
dence that reserpine acts through lib- 
eration of serotonin. Throughout the 
period of low serotonin content in brain, 
5-hydroxyindoleacetic acid, the metabo- 
lic product of serotonin, appeared in 
urine in appreciable amount. Presum- 
ably, therefore, serotonin was still beinz 
formed in the body but was not accumu- 
lating in brain tissue. Thus it seems that 
reserpine causes an alteration in the sero- 
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tonin-binding capacity of brain cells that 
persists long after reserpine can no longer 
be detected. 

Our present concept, on the basis of 
the available facts, is as follows: sero- 
tonin in brain is normally present mainly 
in a bound form, thus being protected 
from the highly active enzyme, mono- 
amine oxidase (9). After reserpine ad- 
ministration, brain cells lose, in part, 
their capacity to retain serotonin. As a 
result, serotonin is liberated and metabo- 
lized by the action of monoamine oxi- 
dase. Although reserpine rapidly disap- 
pears from the brain, the effect on the 
capacity of cells to retain serotonin per- 
sists. Since serotonin is still being formed 
during this period, much of it is presum- 
ably present in a free or physiologically 
active form. This free form of serotonin 
is considered as the mediator of the pro- 
longed reserpine action. Since free sero- 
tonin is rapidly metabolized, the total 
serotonin remains at a low level. 

The data described in this communi- 
cation are in accord with the view that 
serotonin has an important role in brain 
function, possibly as a neurohumoral 
agent. 

BerNarD B. Bropre 
ALFRED PLETSCHER* 
Parkuurst A, SHORE 
Laboratory of Chemical Pharmacology, 
National Heart Institute, 
Bethesda, Maryland 
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Systematic Effect of C'*-Labeling 
on Ion-Exchange 
Chromatography of Amino Acids 


In the course of studies on amino acid 
metabolism in mammalian cells in tissue 
culture (/), protein hydrolysates from 
cells fed C14-labeled glucose or glutamine 
were chromatographed on dan ion ex- 
change column. It was observed that the 
peaks of radioactivity in the effluent did 
not precisely coincide with amino acid 
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Fig. 1. Portion of the effluent curve from 
the chromatography of C*-labeled amino 
acids on a 100- by 0.9-cm column of 
Dowex 50: @, amino acid concentration 
as determined by ninhydrin; ©, amino 
acid concentration as determined by C™ 
count assuming 100 percent recovery ; and 
A, calculated specific activities. 


peaks located by the ninhydrin color re- 
action, but in every case followed them 
closely. The two curves were identically 
shaped, and activity did not occur else- 
where in the effluent. It seemed likely 
that the heterogeneity was the result of 
the partial resolution of labeled from un- 
labeled amino acid. This was shown to 
be the case by chromatography of known 
C14-labeled amino acids. Some prelimi- 
nary observations concerning the nature 
of the effect are reported in this paper. 
The ion-exchange separation used was 
a modification of the methods of Moore 
and Stein (2, 3). A 100- by 0.9 cm col- 
umn of Dowex 50 (4), operated at 50°C 
and 6 ml/hr throughout the run, was 
employed. Elution was started from a 
reservoir containing 250 mi of a 0.37M 
citrate buffer (0.25N in sodium citrate) 
of pH 3.10. A continuous pH gradient 
was produced by the addition of 0.25N 
sodium hydroxide to the buffer to give a 
ratio of flow rates into and out of the 
reservoi’ of 1 to 5.7, After about 170 ml 
of effluent had been collected, the ratio 
of flow rates was changed to 1 to 1. The 
degree of resolution provided was sig- 
nificantly greater than it was in the origi- 
nal Moore and Stein procedure (2) with 
a 100 cm column and in some respects 
was equal to that of their newer method 
(3) employing a 150 cm column. 
Approximately 4 »moles each of L-as- 
partic, t-threonine, L-serine, L-proline, 
glycine, L-alanine, and t-valine (5), all 
uniformly labeled with C** at a level of 
about 0.1 were chromato- 
graphed. One-milliliter fractions were 
collected and 3 ml of water were added 
to each. One milliliter was taken for de- 
termination of amino acid concentration 
with ninhydrin (6). Carbon-14 was de- 
termined on a 0.5-ml portion of the re- 
mainder after diluting 1 to 50, except at 
the leading and trailing edges of the 
peaks, where 0.5 ml of undiluted sample 
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was taken. The samples were dried in 
l-cm copper planchets and counted in a 
gas flow counter. Corrections for self-ab- 
sorption were not necessary on the di- 
luted samples. On the others, a known 
amount of the labeled amino acid was 
added to occasional samples; these were 
then dried and counted, and the absorp- 
tion factor was calculated. This value 
did not vary significantly within any one 
peak. That part of the effluent curve 
showing glycine and alanine is repro- 
duced in Fig. 1, together with the cal- 
culated specific activities for the indi- 
vidual fractions. Qualitatively similar 
results were obtained with all the amino 
acids studied. 

It is apparent that the presence of C' 
in an amino acid molecule resulted in 
slower movement on the column. Conse- 
quently, there was a progressive increase 
in the specific activity of the fractions 
within a peak, In large part, the observed 
differences involved singly labeled mole- 
cules, for the amino acids were uniformly 
labeled only in a statistical sense, and the 
level of radioactivity in the source ma- 
terial used for their biosynthesis corre- 
sponded to a C' to C!? ratio of approxi- 
mately | to 10 (5). It follows that in the 
case of glycine, for example, approxi- 
mately 18 percent of the total counts 
would have been contributed by doubly 
labeled compound. 

If it is assumed that each pair of curves 
can be represented by the same distri- 
bution curve with different means, an 
equation relating specific activity to frac- 
tion number can be derived from the 
ratio of the two distribution curves (7). 
For a normal distribution, the logarithm 
of the specific activity proves to be di- 
rectly proportional to the fraction num- 
ber in the region where the peaks over- 
lap. The slope constant describing this 
linear relationship is a measure of the 


Table 1. Slope of curve relating the loga- 
rithm of the specific activity of randomly 
labeled amino acids to fraction number. 
The slopes are given in arbitrary units; A, 
known amino acid mixture; B, protein 
hydrolysate of cells fed labeled glucose. 


Ratio* 
of c™ Slope 
Amino 
acid 1 

B 
Glycine 1/2 100 108 
Serine 1/3 62 51 
Alanine 1/3 59 66 
Aspartic acid 1/4 57 54 
Threonine 1/4 32 
Valine 1/5 24 
Proline 1/5 21 
Glutamic acid 1/5 16 


* Ratio per labeled molecule, assuming a single 
label. 
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degree of resolution of the labeled and 
unlabeled compounds. The slopes for the 
seven known amino acids here studied 
are given in Table 1. Also included are 
the slopes obtained from the chromatog- 
raphy of a hydrolysate of total protein 
from cells fed uniformly labeled glucose. 
It is apparent from Table 1 that there 
was an extremely close relationship be- 
tween the ratio of C** to total C in a 
labeled molecule and the degree of reso- 
lution. Using the slopes listed in Table 1 
(the average when two figures were 
available) the correlation coefficient was 
in fact 0.96. The correlation coefficient 
between slope and molecular weight was 
-— 0.74. This suggests that the effect of a 
C* atom on chromatographic behavior 
may depend on its position in the mole- 
cule, rather than solely on its mass. The 
larger the number of carbon atoms, the 
smaller would be the chance that a single 
C™ atom would appear in one of the 
more effective positions. This working 
hypothesis is supported by the observa- 
tion that the specific activity slopes of 
glutamic acid and proline derived from 
glutamine-2-C1* were more than twice 
those observed for the randomly labeled 
compound. 

Isotope effects have been noted in a 
number of biological and chemical sys- 
tems (8) as well as in behavior on ion- 
exchange chromatography (9). A slight 
concentration of natural isotopes by ion 
exchange was first reported for Li® and 
Li?, K*® and K*!, and N* and by 
Taylor and Urey (1/0) and by Brewer 
(11), who used 35-ft and 100-ft columns 
of a natural zeolite. Recently, a 
780-fold concentration of N"-labeled 
ammonia to 74 mole percent N? has 
been effected by repeated cycling through 
5-ft columns of Dowex 50 for a total of 
600 ft (72). Tritrium-labeled organic 
acids have shown a similar isotope effect 
on partition chromatograms (1/3). In 
contrast, the same technique failed to 
change the isotope ratio of C-labeled 
formic acid significantly. The difference 
in chromatographic behavior between the 
labeled and unlabeled amino acids in 
the present experiments was small; but 
it is possible that with much larger col- 
umns and repeated cycling, an isotopic 
enrichment could be developed similar 
to that accomplished for N*°H, (12). 

Coincidence of radioactivity and nin- 
hydrin color has been widely used as a 
criterion of identity in the study of 
labeled amino acids and related com- 
pounds, This seems to be valid for paper 
chromatography, but it is not valid for 
the newer methods of ion exchange chro- 
matography with their extremely high 
resolving power. However, a straight line 
relationship, with the correct slope, be- 
tween the logarithm of the specific activ- 
ity and the fraction number would serve 


as a criterion of homogeneity. There is 
a large possible error if a single fraction, 
rather than the entire peak, is used for 
the determination of specific activity. 
K. A. Prez 
Harry Eacwe 
National Institute of Dental Research 
and National Microbiological 
Institute, Bethesda, Maryland 
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Thallium Acetate in the 
Diagnosis of Chronic 
Respiratory Disease of Chickens 


Thallium acetate (TA) was first rec- 
ommended in 1947 as a bacteriostatic 
agent in the isolation of pleuropneumo- 
nialike organisms (PPLO) in liquid me- 
dium and on plate cultures (/). In pri- 
mary isolations where contamination was 
usual, TA in proper concentration in- 
hibited ordinary bacteria and allowed 
PPLO to grow in pure culture. In another 
study of PPLO of human origin (2), TA 
used as a bacterial inhibitor in liquid and 
solid media did not produce “L” forms 
from bacteria, possessed a wide bacterial 
spectrum, inhibited both gram-positive 
and gram-negative organisms, and had a 
selective action independent of the total 
protein content of the culture medium. 

Chronic respiratory disease (CRD) of 
chickens, caused by a PPLO (3), is diag- 
nosed by isolation of the agent in em- 
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bryonating chicken eggs or on artificial 
medium. In a study of the etiology and 
pathology of the CRD complex of chick- 
ens (4), the agent was isolated by the 
following procedure. Tracheal scrapings 
from a chicken were added to broth and 
penicillin was added to control bacterial 
contamination. Penicillin does not affect 
PPLO (5) but does suppress growth of 
certain contaminating bacteria. After 
this mixture had been incubated, a por- 
tion was injected into the yolk sac of 
embryonating chicken eggs. The pres- 
ence of the CRD agent was revealed by 
specific respiratory lesions in the embryo. 

In a later investigation of field cases 
(6), contaminated suspensions were re- 
tested. However, in addition to penicil- 
lin, 0.15 ml of aqueous 5-percent Seitz- 
filtered TA solution (7) was added to 
each milliliter of the broth suspen- 
sion containing the tracheal scrapings. 
Treated suspensions were subjected to 
several serial embryo passages to deter- 
mine whether the CRD agent was pres- 
ent. The harvested allantoic fluid from 
the serial passages was bacteriologically 
cultured, and TA was not added after 
the first embryo passage. Characteristic 
respiratory lesions in the embryo were 
regarded as positive evidence that the 
scrapings contained the CRD agent. 

Use of TA made it possible to identify 
CRD in seven of ten cases in which the 
tracheal suspensions were heavily con- 
taminated with bacteria. Unfortunately, 
TA may prove toxic for embryos. Some 
embryos inoculated with the suspension 
containing TA died early. Others ex- 
hibited marked stunting, underdevelop- 
ment of the mandible, and micromelia. 
When TA alone was inoculated into yolk 
sacs of 7-day-old embryos, the same tera- 
tologic syndrome affected most embryos 
(Fig. 1). 

A similar syndrome has followed injec- 
tion of insulin, boric acid, or pilocarpine 
hydrochloride into developing 4-day-old 
chicken embryos via the yolk sac, The 
best method to reduce or prevent this 
teratologic effect was to inject nicotin- 
amide (NA) simultaneously. The protec- 
tive effect of NA suggested that the skele- 
tal defects were caused by a disturbance 
of carbohydrate utilization (8). 

Another series of experiments was 
therefore carried out to determine 
whether NA would neutralize the effect 
of TA. The following mixtures of a 5- 
percent solution of NA and a 5-percent 
solution of TA were tested: (i) 0.5 ml 
TA and 0.5 ml NA; (ii) 0.3 TA and 
2 ml NA; and (iii) 0.15 ml TA and 2 
ml NA. After 10-min incubation, the ma- 
terial was inoculated into yolk sacs of 
7-day-old embryos. NA did not neutral- 
ize the teratogenicity of TA. The concen- 
trations of NA employed may not have 
been adequate, the embryos may have 
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Fig. 1. Embryo on left: 14 days postinocu- 
lation. Yolk sac inoculated at 7 days with 
0.2 ml of a dilute solution of thallium 
acetate (0.15 ml of a 5-percent solution 
in 1 ml of water). Stunting, micromelia, 
and shortened mandible. Embryo on right: 
Uninoculated control (same age as inocu- 
lated embryo). [Photo by C. Brandt] 


been too old, or the syndrome, although 
similar to the one described by Landauer 
(8), may have been caused by another 
type of disturbance in the developing 
embryo. 

Natuan L, SuipKowrrz* 

MieiaM K, CLarKE 

Department of Veterinary Science, 
University of Massachusetts, Amherst 
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Isotopic Composition of Common 
Lead from Southern Africa 


The apparent extreme age of some 
pre-Cambrian rocks in southern Africa 
has been further demonstrated by recent 
publication (1) of the isotopic compo- 
sition of common lead minerals from this 
region, showing ages in excess of 2 x 10° 
years. This report (2) supplements the 


earlier work with isotopic analyses of 16 
samples from pre-Cambrian rocks in 
southern Africa (Table 1). The experi- 
mental procedure used is described else- 
where (3). 

The merits and limitations of the so- 
called “common lead age” method have 
been discussed by several writers (4). If 
the broad assumptions necessary for the 
method are granted, equations such as 
the following may be used for determin- 
ing the time of mineralization, ¢,, (in 
billions of years), measured from the 
present: 


xm = 18.87 — 11.54 (e154 tm -1) (1) 
ym = 15.77 — 0.0836 (e972 tm-1) (2) 
Zm = 39.15 — 42.74 (€-0499 tm -1) (3) 


Ym> and z,, are the ratios of Pb?°*, 
Pb?°7, and Pb?°S to respectively, 
measured for each sample. The particu- 
lar values of the lead constants shown 
were determined from a number of dated 
galenas at this laboratory (3). The three 
isotopic ages obtained from Eqs. 1-3 for 
each mineral are averaged together to 
give the age shown in Table 1. The error 
associated with each sample age is a 
measure of the spread in values of the 
three isotopic ages, compounded with a 
small uncertainty in the isotopic com- 
position. 

With the exception of the Elba (No. 
5) galena, all the samples from the base- 
ment complex of Southern Rhodesia 
show great age, possibly indicating a sin- 
gle major period of mineralization in the 
range of 2.2 to 2.5 x 10° years ago. The 
time of the Elba mineralization is uncer- 
tain because of a considerable spread in 
the three isotopic ages (0.5 to 1.6x 10° 
years). Nevertheless, the Elba sample 
probably represents a different and later 
period of mineralization. 

Three samples (Nos. 8, 11, and 14) 
from South Africa give apparent ages 
that are considerably younger than their 
pre-Cambrian environment. The geologic 
environment for these three minerals 
makes a real age less than about 800 mil- 
lion years very unlikely. The isotopic 
and geologic data therefore suggest that 
these three leads may have been originally 
deposited with an anomalously large 
amount of radiogenic lead. 

The Keimos (No. 15) galena contains 
excessive amounts of radiogenic lead, ex- 
hibiting an anomalous composition very 
similar to that characteristic of lead de- 
posits in the Mississippi Valley (3, 5). 
The composition of the Witwatersrand 
(No. 16) sample shows contamination 
with uranium lead and is similar to that 
reported by the Toronto group (/). No 
reliable age assignments can be made for 
either of these leads. In any event, the 
Keimos anomaly merits further investi- 
gation in view of an apparently normal 
geologic environment and derivation, 
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Table 1. Lead isotopic composition of galena specimens from South African pre-Cam- 


brian rocks 


Locality 


Southern Rhodesia 
1) S. T. Mine 
near Bindura* 
Kingsley Hoard 
Mine, Bindura, 

Mazoe Dist. 
Hardy (gold) 
Mine, Darwin 
Dist. 

St. Ives Mine, 
near Turli, 
Bubi Dist. 
Elba (gold) 
Mine, Wankie 
Dist. 

Cobra (gold) 
Mine, Gwanda 
C. S. C. Mine, 
Wedza, Maran- 
dellas Dist. 


2 


~ 


3 


a 
~ 


Southwest Africa 
8) Ombonna 89, 
Otjiwarongo Dist.* 


Union 
9) 


of South Africa 
Leeuwenkoof 97, 
Pretoria Dist. 
Uitloop 291, Pot- 
gietersrust Dist. 


10 


11) Stavoren (tin) 
Mine, Potgieters- 
rust Dist. 
Appelfontein 71, 
Zoutpansberg Dist. 
Rosetta Mine, 
Barberton Dist. 


Dyasonsklip, Gor- 
donia, about 15 
mi SW of Up- 
pington 

Keimos, Orange 
River Valley, 
Cape Province? 


15) 


16) East Geduld 
(gold) Mine, 


Witwatersrand 


~~ 


* Samples 1-7 


Geologic 


occurrence 


Veins of galena in arkosic 
metasediments 

Replacement ore in arkosic 
and semipelitic metasedi- 
ments 


Gold vein in basement 
complex 


Quartz vein in volcanic 
greenstone country 


Gold vein in basement 
complex 

In greenstone country near 
granite contact 

W, Pb deposit in marbles, 
pelitic metasediments, 
and Fe quartzites 


Vein in reddish phase of 
Salem (?) granite 


Replaces dolomite of 
Transvaal system 

Quartz vein in granite older 
than Bushveld igneous 
complex 

Cassiterite pipes in grano- 
phyres of Bushveld 
igneous complex 

Quartz vein in “Old 
Granite” 

Quartz vein in Jamestown 
complex intrusive into 
Figtree schists 


Vein in Namaqualand 
granite-gneiss 


Associated with cither 
Namaqualand pegma- 
tites or older Archean 
intrusive rocks that are 
cut by the pegmatites 


Lead isotopic Apparent 
composition common 
lead 
206/ 207/ 208/ age 
204 204 204 (10° yr) 
14.16 15.06 34.22 2.2+0.1 
13.99 14.89 33.97 2.3+0.2 
14.02 14.74 33.85 2.4+0.2 
13.74 14.57 33.69 2.5+0.2 
16.79 15.46 37.97 1.0 (?) 
14.00 14.89 34.05 2.3+0.2 
14.15 15.17 33.86 2.3+0.2 
18.71 15.52 38.95 <0.8 
14.92 15.06 34.21 2.1+0.2 
14.97 15.07 34.71 2.0+0.2 
18.14 15.76 3847 <08 
15.94 15.40 36.76 1.4+0.3 
12.58 14.11 32.77 2.9+0.1 
18.09 15.57 3780 <08 
20.41 15.66 41.49 Anom- 
alous 
18.03 15.98 34.48 Anom- 
alous, 
probably 
pre-Cam- 
brian 


Macgregor of the Geological Survey of Southern Rhodesia. 
+ Samples 8-14 and 16 and their descriptions were provided by L. T. Nel, director, and B. Wasserstein of 
the Geological Survey of South Africa. Survey museum numbers corresponding to table numbers are as 
follows: No. 8, 4523a; No. 9, 4415; No. 10, 4480; No. 11, 3487; No. 13, 758; and No. 14, 4512. 

Samples 12 and 16 are from Wasserstein’s personal collection. 
t Sample and description supplied by A. Poldervaart, geology department staff, Columbia University, New 


York, N.Y. 
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and their descriptions were supplied by R. M. Tyndale-Biscoe, acting director, and A, M. 


The Rosetta galena (No. 13 was iden- 
tical to that submitted by Nel to the 
Toronto group, and the isotopic composi- 
tion here reported agrees well with the 
earlier measurement (/). Our age of 
2.9 x 10° years is essentially identical to 
the 2860 10° years reported in the 
Canadian work (/). 

A more complete history of this im- 
portant area may be reconstructed with 
the aid of additional isotopic analyses of 
common leads and of uranium-bearing 
minerals. The tentative nature of the age 
determinations in tis paper must be em- 
phasized in view o* the uncertainties in 
the values of the constants used in the 
lead growth Eqs. 1-3 and of possible in- 
homogeneities in the Pb/(U + Th) ratios 
in the crust. 

Georce L. Bare* 
J. L. 
Lamont Geological Observatory, 
Columbia University, Palisades, 
New York 
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Tetrazolium-Reduction 
Test for Milk 


Tetrazolium salts are redox indicators; 
their oxidized state forms colorless or 
pale yellow solutions in water. When re- 
duced, they become insoluble in water 
and form highly colored crystals of for- 
mazan. The formazan of triphenyltetra- 
zolium chloride (TTC) is red, that of 
neotetrazolium chloride (NT) is purple, 
and that of blue tetrazolium (BT) is dark 
blue. 

In 1951 Schénberg (1) introduced the 
use of TTC in the indirect determina- 
tion of the bacterial content and the 
keeping quality of milk. He concluded 
that the TTC-reduction test is best 
suited as a rapid screening test for milk 
samples with a high bacterial content. 
Later (2) he pointed out that the relia- 
bility of the results obtained with TTC 
in diffuse daylight of changing intensity 
may be questioned because light has a 
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marked accelerating effect on the reduc- 
tion of TTC. 

This paper (3) reports the applicabil- 
ity of TTC, NT, and BT for the testing 
of milk under different conditions. The 
tetrazolium tests were performed simul- 
taneously with a conventional methylene 
blue test in unstoppered glass tubes. The 
final concentrations of the tetrazolium 
salts were 10- and 10-* (9 ml of milk 
and 1 ml of 1.1-percent weight per 
velume stock solutions of TTC, NT, and 
BT). 

The incubation temperatures were 
37°C and room temperature was 19° to 
21°C, At room temperature, the tests 
were performed simultaneously in dark- 
ness and under the influence of scattered 
light of blue sky or of direct sunlight. 
The bacterial contents of the milk sam- 
ples were estimated customarily by 
counting the number of the colonies on 
agar and gelatin plates. 

Tetrazolium salts in a concentration 
of 10-8 were inhibitory to the milk bac- 
teria since the reduction times were defi- 
nitely prolonged. The concentration 10-* 
was, therefore, more suitable for the test- 
ing of milk. The results obtained using 
a 10-* concentration of the tetrazolium 
salts and a dark thermostat of 37°C are 
summarized in Table 1. 

The table shows that the reduction of 
the tetrazolium salts in the milks with 
4x 10® bacteria per milliliter or less be- 
comes visible earlier than the reduction 
of methylene blue. In good milks with 
long reduction times the colors of forma- 
zans are first seen at the bottoms of the 
tubes because of the sedimentation of 
bacterial clumps. In milks highly con- 
taminated with bacteria, TTC and NT 
seem to be equal with methylene blue in 
the rapidity of reduction, while the use 
of BT is hampered by its slower reduc- 
tion. 

As is known, room temperature (19° 
to 21°C) is inapplicable to the methyl- 
ene blue test because reduction occurs in 
a reasonable time only with milks highly 
contaminated with bacteria. In contrast, 
it is a definite advantage of tetrazolium 
salts that they may be employed at room 
temperature when milk samples with 
high bacterial contents are screened un- 
der field conditions. The formation of 


formazan is relatively little delayed in 
such milks by room temperature. 

When the effect of light on the re- 
duction of the tetrazolium salts was 
studied, it was found that TTC was the 
most photosensitive. Even plain water 
solutions of TTC became red under the 
influence of light, whereas the water 
solutions of NT and BT were stable. In 
milk the reduction of tetrazolium salts is 
accelerated by the light more than the 
reduction of methylene blue. The reduc- 
tion in light was partly nonenzymatic, for 
boiled samples of milk also exhibited 
formazan formation on the side of the 
tube directed toward the light source. 
The higher the concentration of tetra- 
zolium salts in the milk, the more photo- 
sensitive the reaction and the poorer the 
correlation between the reduction time 
and the bacterial content. We can agree 
with Schénberg (2) that the tetrazolium- 
reduction test performed in a diffuse day- 
light of unknown intensity using TTC in 
a final concentration of 10-* yields incon- 
sistent results concerning the bacterial 
content. Therefore, the tests should be 
conducted in complete darkness. 

Thirty-eight percent formaldehyde up 
to a final concentration of 5 x 10-8 ac- 
celerated the reduction of methylene 
blue, but this concentration was definitely 
inhibitory to the formation of the for- 
mazans. Aldehydeoxidase of Schardinger 
seems, therefore, to play a smaller role 
in the reduction of tetrazolium salts than 
it does in the reduction of methylene 
blue. Salicylic acid was found to inhibit 
equally the reduction of the tetrazolium 
salts and that of methylene blue. 

When a continuous stream of air was 
conducted simultaneously into identical 
tests with methylene blue and with the 
tetrazolium salts, it was found that 
methylene blue was not completely re- 
duced to the leuco form, whereas the re- 
duction of the tetrazolium salts was only 
slightly delayed. The stability of forma- 
zans against oxygen seems to be a great 
advantage of the tetrazolium salts over 
methylene blue, which is readily reoxi- 
dized by the atmospheric oxygen (4). 
Moreover, the number of bacteria that 
are capable of reducing tetrazolium salts 
can be estimated by microscope since the 
intensely colored microcrystals of forma- 


Table 1. Reduction times of the tetrazolium salts and methylene blue (MB) as influenced 


by the bacterial content of milk samples 


Reduction time (min) 


Bacteria 
(No./ml) TTC NT BT MB 
< 10° > 420 > 420 > 420 > 660 
10° to 5 10° 420 to 270 420 to 270 420 to 270 660 to 360 
5 x 10° to 4x 10° 270 to 90 270 to 90 270 to 90 360 to 120 
410° to 20 10° 90 to 25 90 to 15 90 to 60 120to 20 
> 20x 10° < 25 < 15 
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< 60 < 20 


zan are intracellularly deposited in the 
bacteria. 

Our attempts to develop a quantitative 
colorimetric method by extracting the 
formazans from milk with lipid solvents 
(5) were unsuccessful. Quantitative 
yields were not recovered with the use 
of ether, chloroform, benzene, toluene, 
xylene, methanol, ethanol, propanol, 
butanol, amyl alcohol, and their com- 
binations with glacial acetic acid. 

Kimmo K. 
E. O. Anos 
E. O. Autio 
Department of Hygiene, University 
of Helsinki, Helsinki, Finland 
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Fluorescence Characteristics of 
5-Hydroxytryptamine (Serotonin) 


Although no definite function has been 
ascertained for 5-hydroxytryptamine 
(5-HT), it is already evident from the 
reports of numerous investigators that it 
may be an important physiological agent. 
The most interesting development is the 
possible connection between 5-HT and 
brain function as first suggested by Gad- 
dum (/), and indicated by recent studies 
of Shore, Silver, and Brodie (2). 

To obtain more information about this 
compound, it is necessary to develop 
methods for its analysis in tissue extracts. 
A number of bioassays for 5-HT have 
been reported (3, 4) and these have con- 
tributed important information concern- 
ing the distribution of this compound. 
However, standard chemical procedures 
are not sufficiently sensitive to detect the 
small amounts that are present in tissues 
such as brain and blood. 

In a previous communication, it was 
reported that 5-HT in dilute acid or at 
neutral pH fluoresces at 330 mp when 
activated at 295 mu (5). The fluores- 
cence in the ultraviolet was detected with 
a specially designed spectrophotofluor- 
ometer. The sensitivity of the fluores- 
cence in the ultraviolet is such that less 
than 0.1 ug can be readily measured. 
However, extracts of ceftain tissues such 
as brain contain other materials that fluo- 
resce near 330 mp and therefore make 
analysis difficult. 

It has now been found that in stronger 
acid (3N HCl), 5-HT and other 5-hy- 
droxyindoles fluoresce at 550 mp and 
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that this fluorescence is also maximally 
activated at 295 mp. This shift of fluo- 
rescence from the ultraviolet to the visi- 
ble, with increasing acidity, is completely 
reversible and is not accompanied by a 
noticeable change in the absorption spec- 
trum. No corresponding shift in fluores- 
cence is observed with tryptamine, which 
is activated at 275 mp and fluoresces at 
360 mu. In fact, tryptamine and trypto- 
phan fluorescence disappear in 3N HCl. 
Obviously, this shift in fluorescence of 
5-HT in strong acid must be related to 
the phenolic group. 

Although the significance of this phe- 
nomenon is not understood, it can be use- 
ful as a method for assaying 5-HT. The 
visible fluorescence is almost as intense 
as that at 330 mp and offers as an addi- 
tional advantage the possibility of using 
available fluorescence measuring devices. 
Where instruments are available for 
measuring both peaks of fluorescence, the 
ability to shift the fluorescence from 330 
mu to 550 mu and back offers additional 
specificity, since other indoles such as 
tryptophan do not do this. The factor of 
specificity is of great importance in 
measurements on tissue extracts. 

A specific method for the determina- 
tion of 5-HT in brain, based on measure- 


‘ment of 550 mu fluorescence, has already 


been developed (6). 
Swney UpeNFRIEND 
Dona.p F. Bocpansk1 
Herpsert WEISSBACH 
Laboratory of Chemical Pharmacology, 
National Heart Institute, National 
Institutes of Health, Bethesda, Maryland 
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Two Carbohydrases Occurring in 
Insect-Produced Honeydew 


By fractionally precipitating a concen- 
trated aqueous solution of honeydew 
with ethanol, we have obtained fractions 
free of sugars that possess definite carbo- 
hydrase activities. We have obtained 
these enzymes from honeydews of the 
cottony-cushion scale, Icerya purchasi 
Mask. and the soft scale, Coccus hes- 
peridum L. These honeydews are differ- 
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ent types; the former have melezitose 
[a-p-G,,-(1->2) B-p-Frug-(3<—1) -a-v-G,} 
and the latter have gluco-sucrose [a-p-G,- 
(1-4) -a-p-G,,-( 1 —> 2) B-p-Frug] as their 
principal trisaccharides. 

Of various carbohydrates containing 
a- and 6-glucosidic, 6-fructosidic, and 
a-galactosidic linkages, only free sucrose 
would serve as a substrate. In both cases, 
the enzymes react with sucrose to pro- 
duce a trisaccharide and monosaccha- 
rides. Cottony-cushion enzyme produces 
melezitose, glucose, and fructose; soft- 
scale enzyme produces gluco-sucrose, glu- 
cose, and fructose. In both cases, the ap- 
pearance of free glucose must require 
isomerase activity, for more than half of 
the monosaccharides produced is glucose. 
Whether this is a function of a separate 
enzyme or not is not apparent at this 
time; suffice it to say that there is no 
reaction discernible when glucose and 
fructose are used as a substrate. Both 
enzymes have little or no hydrolytic ac- 
tivity on either of the trisaccharides they 
produce even though they both appear to 
act as a-glucosylases that require hydro- 
lytic action as the initiating step for their 
synthesis reactions. 

The evidence at hand indicates that 
these enzymes are produced by the in- 
sects rather than that they are present in 
the sap of the host plant. Transcarbohy- 
drases have been reported by Giri et al. 
[Science 121, 898 (1955)] from rat liver 
but this is, to our knowledge, the first in- 
stance of this type of enzyme from in- 
sects. 

Joun P. Worr, III 
W. H. Ewart 
Citrus Experiment Station, 
University of California, Riverside 
11 July 1955 


Graphic Determination 
of Mean Values 


In a recent communication, G. W. 
Hervey (1) commented on a graphic 
method for determining the mean value 
of three ordinates presented in a paper 
on moving averages (2). Earlier refer- 
ences have been found (3); an essentially 
equivalent procedure, the location of the 
centroid of a triangle, dates back to the 
writings of Archimedes (4). 

However, the extension of this type of 
technique to apply to any number of 
points was described only recently (5), 
and further investigation (6) of the 
properties of centroids has led to other 
graphic methods. The center of gravity 
of the points charted on a scatter diagram 


represents simultaneously the mean val- 
ues of both the x and y variables. If the 
number of points can be factored into 
powers of 2 and 3 only, the graphic loca- 
tion of the centroid is straightforward 
and rapid. For example, with 24 (2 x 2 x 
2x3) points, joining neighboring points 
in pairs and marking the midpoints of the 
12 segments so obtained will lead to 12 
points, each representing two of the orig- 
inal 24. Repeating this process will re- 
duce the number of points from 12 to 6, 
and then from 6 to 3. Finally, the cen- 
troid of these 3 points may be found by 
joining them to form a triangle, mark- 
ing the midpoints of the sides, and draw- 
ing the medians from each angle to the 
midpoint of the opposite side. The com- 
mon intersection point of these three 
medians represents the centroid of the 
original 24 points. Standard deviations 
(7) as well as regression lines and corre- 
lation coefficients (8) may then be cal- 
culated by various geometrical methods 
related to “crab addition” (9). Adapta- 
tions of the technique to cases in which 
the number of points contains factors 
other than 2 and 3 are being completed. 

A study of centroids of unequally 
weighted points has resulted in the de- 
velopment of a number of convenient 
graphic procedures for handling numer- 
ical data. These include graphic methods 
for determining mean rate of change 
(10), fitting of straight lines according 
to the criterion of least squares, approxi- 
mate integration by Simpson’s rule, esti- 
mation of moments of area, and calcu- 
lation of mean values and standard devi- 
ations for frequency distribution dia- 
grams. Papers describing these tech- 
niques are in preparation. 

S. I. Askovrrz 

Ophthalmology Research Laboratory, 
Albert Einstein Medical Center, 
Philadelphia, Pennsylvania 
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Book Reviews 


Estudos Sébre os Virus Coxsackie. 
Paulo de Gées. Universidade do 
Brasil, Rio de Janeiro, 1954. 271 pp. 
Illus. 


Brazilian workers were among the 
first to study the Coxsackie viruses, and 
the work of Travassos, de Gées, and their 
colleagues has now been fully described 
by de Gées in the present monograph, 
which also includes an extensive review 
of earlier publications. 

The Brazilian work establishes the 
presence in Brazil of many of the well- 
known types of Coxsackie viruses under 
circumstances much like those elsewhere 
in the world. The rate of isolation was 
quite high, and this suggests that perhaps 
infection is somewhat more common in 
Brazil than in North America, but this 
question could presumably be _ better 
answered by serologic surveys of the kind 
John Paul has used so successfully. 

De Gées adds to our knowledge of the 
morbid anatomy of experimental in- 
fections and confirms the usefulness of 
histologic criteria in grouping new 
strains, Having a special interest in 
hemagglutination tests, it is not sur- 
prising that he undertook a thorough 
search for blood cells that would ag- 
glutinate in the pressure of Coxsackie 
viruses. Agglutination was not demon- 
strated, but it was learned that the virus 
is adsorbed on mouse erythrocytes. 

Most of the viruses isolated belonged 
in group A. The most consistent isola- 
tions were from cases of herpangina, an 
experience others have shared. Reading 
between the lines, one might suspect 
that Bornholm disease was uncommon 
in Brazil during the years the study was 
underway, Although a few group-B 
strains were isolated, they occurred in- 
frequently and sporadically. It may well 
be that Bornholm disease is not as com- 
mon in Brazil as it is in certain other coun- 
tries and that the Brazilian experience 
is another clue to a changing pattern of 
group-B infections similar to what has 
occurred in the case of poliomyelitis. 
Large epidemics of Bornholm disease 
are of relatively recent occurrence. They 
first appeared in countries in which 
poliomyelitis also first became epidemic. 
Other countries have since experienced 
first epidemics, and prevalence seems to 
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have increased wherever that has hap- 
pened. 

The Coxsackie viruses gave us our first 
inkling of the variety and ubiquitousness 
of human enteric viruses, an impression 
that the discovery of the “orphan” vi- 
ruses has confirmed. The orderly study of 
these agents is only now being organized. 
It may well become as interesting and 
as instructive a chapter of microbiology 
as was the study of the enteric bacteria. 
Such studies can be greatly benefited by 
international association, and the interest 
of de Gées and his colleagues gives 
promise of that kind of cooperation. 

Gitpert DaLLporF 
Division of Laboratories and Research, 
New York State Department of Health 


Analysis of Insecticides and Acaricides. 
A treatise on sampling, isolation, and 
determination, including residue meth- 
ods. Francis A. Gunther and Roger C. 
Blinn. Interscience, New York—Lon- 
don, 1955. xi+696 pp. Illus. $14. 


This volume, the only one of its kind 
in its field, was written primarily for re- 
search workers in the field of insecticides. 
The book consists of three sections, di- 
vided into 15 chapters. 

Of particular interest is Section 1, 
“Problems in securing quantitative resi- 
due data,” consisting of nine chapters. 
The section commences with a discussion, 
“Persistence of residues as an analytical 
problem,” and takes the reader through 
presampling and sampling considerations, 
sample processing, cleanup treatments, 
analysis, interpretation of data, analytic 
bookkeeping, and health hazards. Parts 
of the material presented are available 
piecemeal in other publications, but 
much of it is unpublished information 
gained by the authors in their labora- 
tories. No other publication brings all 
parts of this problem together in their 
proper relationship to one another. This 
section, alone, makes the book unique in 
its field. 

Section 2 discusses the problem of 
analyzing technical grade materials and 
formulations and, very concisely, consid- 
ers sampling, sample processing, cleanup, 
and analysis, 


Section 3 consists of five chapters dis- 
cussing sampling, measuring, processing, 
cleanup, and analytic procedures. The 
steps preceding actual analysis are dis- 
cussed in detail and their importance is 
properly emphasized. Many excellent 
papers have been published on analytic 
methods for insecticide deposits and resi- 
dues, but virtually no information has 
been given on sampling and processing 
prior to the analysis. It is emphasized 
that an analytic method is only as good 
as the steps that precede it. 

The last chapter gives detailed analytic 
procedures for 90 insecticides and acari- 
cides. Methods are given for both com- 
position and residue analysis, when they 
are available. When more than one ac- 
ceptable method is known, all are dis- 
cussed. As indicated by the authors, most 
of the methods for residues have been 
used in their laboratories; many modifi- 
cations and short cuts developed by them 
are included. The directions for analytic 
methods are very detailed and are easily 
followed. Many workers will differ with 
the authors on some details in the proce- 
dures because of personal preferences, 
which are always a factor in any analytic 
method. 

Two appendixes, giving detailed ultra- 
violet and infrared spectra for a number 
of insecticides and acaricides and some 
possible degradation products, conclude 
the book. 

The volume is a masterful presentation 
of the subject and should prove invalu- 
able to anyone concerned with the analy- 
sis of insecticides and acaricides. Some of 
the procedures in sampling, sample prep- 
aration, or analysis may be questioned, 
as may the selection of some of the meth- 
ods of analysis. As brought out by the 
authors in the preface, one of the more 
important reasons for writing the book 
was to stimulate further research along 
these lines. 

W. E. WestTLAKE 
Entomology Research Branch, 
U.S. Department of Agriculture 


Optical Properties of Thin Solid Films. 
O. S. Heavens. Academic Press, New 
York; Butterworths, London, 1955. 
vii + 261 pp. Illus. $6. 


Heavens’ book presents a package of 
a science and technical art that, during 
and since the war, has grown attractive 
te many workers. This attractiveness 
stems from unsolved scientific questions 
and practical applications of the art. 
Such a book can never be a complete 
presentation; its excellence and useful- 
ness always reflect the writer’s judgments 
on content, as well as his scientific care- 
fulness and literary competence. This 
book omits mention of some of the early 
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and significant work; therefore it is to 
be taken as Heavens’ own Olympus of 
thin films. But the book is both a satis- 
fying and provocative purchase. 

Heavens’ book will be satisfying to 
the reader because a new science can be 
contacted in or through his book. It will 
be satisfying because of the uniformity 
and clarity of style and the coherence of 
the author's re-presentation and epitome 
of the original literature. 

The book will be provocative to the 
original mind, as are all such competent 
surveys written by authors who are them- 
selves intimate with their subjects. It is 
provocative in the sense that hardly a 
page fails to evoke an idea for an experi- 
ment or investigation that is worth while 
or needs to be done. We may expect 
Heavens’ work to be very stimulating to 
and important for the growth of the art 
he treats. 

I not only recommend this book to 
those already interested in thin films, but 
also to those who have a problem-solving 
competence that is currently unemployed. 
For the theoreticians, the optical theory 
presented is certainly more complex and 
less useful than it will be in the future; 
and for experimentalists, the techniques 
described (thermal evaporation of films) 


_ have great power for study of the solid 


state. For example, to appreciate the op- 
portunities, we only need to imagine the 
study of thin films developed to the point 
where a similar work on their mechani- 
cal properties could be prepared; but 
first the experiments need to be made 
and theory needs to be formulated. The 
attraction of such optical or mechanical 
research lies in the relatively modest 
equipments required for it. 

Joun Srronc 
Johns Hopkins University 


Beta- and Gamma-Ray Spectroscopy. 
Kai Siegbahn, Ed. Interscience, New 
York: North-Holland, Amsterdam, 
1955. xiv +959 pp. Illus. $20. 


The object of this volume, as stated 
by the editor, who is a well-known ex- 
pert on beta- and gamma-ray spectros- 
copy, is to facilitate the entry of the new- 
comer into this field of nuclear research. 
Actually, the book offers considerably 
more than this statement implies. The 
experimentalist who is actively engaged in 
nuclear research will find this volume, 
in most parts at least, an extremely use- 
ful and well-documented reference and 
handbook. 

The large amount of material is dis- 
tributed in 26 chapters, each of which was 
prepared by one or more specialists in 
the particular field. 

The first two chapters give a good 
survey of the interaction of electrons and 
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gamma rays with matter. A comprehen- 
sive and up-to-date discussion of theory 
and design of beta-ray spectrometers fol- 
lows; high-resolution spectroscopy is in- 
cluded. Gamma-ray spectroscopy by crys- 
tal diffraction is discussed by the most 
competent worker in this field. An excel- 
lent survey of the scintillation method, 
full of useful information and practical 
details, is presented in the next chapter. 
Particular detection methods, including 
proportional-counter spectrometry and 
special methods in gamma-ray spectros- 
copy, are discussed in the sixth chapter. 

Unfortunately, the discussion of the im- 
portant coincidence method in the next 
chapter, although it is informative, is 
somewhat out-of-date, for it is based 
mostly on the use of Geiger-Miiller coun- 
ters; very little is said about the use of 
scintillation detectors in coincidence ar- 
rangements. Special problems of beta- 
spectrometer measurements, including 
details of source and window techniques, 
are treated in the next chapter, which is 
followed by three clearly written articles 
on (i) theory of allowed beta decay, (ii) 
theory of forbidden beta decay, and (iii) 
experiments on the shapes of beta spectra 
with emphasis on the choice of the inter- 
action of beta decay. Intimately related 
to the problems of beta decay are the 
neutrino recoil experiments that are 
competently discussed in the next chap- 
ter. The theories of multipole radiation 
and internal conversion are then pre- 
sented in the 13th and 14th chapters, re- 
spectively. 

After two excellent chapters that de- 
scribe the present status of the interpre- 
tation of experimental nuclear data on 
the basis of the shell model and the uni- 
fied model, the measurement of short 
lifetimes of nuclear excited states by the 
delayed coincidence method, on the one 
hand, and by the method of resonant 
scattering of gamma radiation, on the 
other hand, is described. Three well-or- 
ganized articles follow. They form the 
19th chapter, which is devoted to theory 
and experiments on the angular distribu- 
tion of nuclear radiation. In the chapter 
that follows this rather theoretical dis- 
cussion, some internal effects involved in 
nuclear decay processes, such as the emis- 
sion of Auger electrons, the formation of 
internal pairs, and internal bremsstrahl- 
ung are treated. 

In the remaining six chapters, particu- 
lar problems that are more or less related 
to- beta- and gamma-ray spectroscopy 
are considered—including ordinary and 
double Compton effect, double beta de- 
cay, annihilation of positrons in various 
substances and the formation of positron- 
ium, some illustrative disintegration stud- 
ies, gamma radiation emitted during 
charged particle reactions, neutron-cap- 
ture gamma rays, and the measurement 
of disintegration rates. The appendix of 


the book deserves mention because it 
gives extremely valuable tables contain- 
ing numerical data useful for the evalua- 
tion and interpretation of experimental 
results. 

As a whole, the book is well edited. 
In the discussion of such a great variety 
of problems by a number of different au- 
thors, it is inevitable that some aspects 
are neglected, on the one hand, and that 
the same subject is considered by several 
of the contributors, on the other hand. 
Some overlapping does occur and some 
omissions and minor errors were noticed, 
but they are hardly worthy of mention. 
However, I would have liked to see one 
chapter of this book devoted to a gen- 
eral discussion of the many electronic 
devices used in modern nuclear spec- 
troscopy. 

The book should be of great interest 
and value to all nuclear physicists. Those, 
in particular, who are working in the field 
of nuclear spectroscopy must have this 
excellent work at hand. 

Rotr M. Srerren 
Department of Physics, 
Purdue University 


Quantum Theory of Solids. Intern. Ser. 
of Monogr. on Physics. R. E. Peierls. 
Oxford Univ. Press, New York—Lon- 
don, 1955. vii + 229 pp. Illus. $4.80. 


As the title implies, the problems dealt 
with in this book are those that require 
the use of quantum theory. Consequently, 
there is no discussion of various lattice 
imperfections. The book is short and thus 
it does not pretend to be complete. It is 
good in that it gives a concise, clear pic- 
ture of the theoretical methods used to 
treat some, but not all, problems in the 
field. The author often treats a simple 
case and then gives a short derivation of 
the general theorems. Very few experi- 
mental data are given; and in many in- 
stances once the general relationships are 
obtained, no numerical estimates of or- 
ders of magnitude are stated. The author 
is, however, careful to point out the ex- 
perimental physical facts that allow a 
solution to be obtained by the particular 
method or approximation employed. 

In the first two chapters the normal 
vibrations of a solid are treated. The dis- 
cussion is unusual, because it includes the 
influence of anharmonic terms on the 
specific heat, the thermal expansion, and 
the thermal conductivity. The discusison 
of the thermal conductivity is excellent, 
although it is evident that the subject is 
complicated. The next chapter deals with 
the scattering of electromagnetic radia- 
tion by crystals. The discussion is limited 
to the case in which the initial and final 
electronic states of the crystal are the 
same. The influence of lattice vibration 
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on the widths of x-ray reflections is con- 
sidered. 

The next two chapters consider briefly 
the motion of electrons in a perfect lattice 
and the cohesive forces in metals. Fol- 
lowing this there is an excellent discus- 
sion of electric and thermal conductivity 
in metals. The treatment is particularly 
good in its careful examination of the 
validity of the various assumptions used. 
After this the author describes present 
theories for para, dia, ferro, and anti- 
ferromagnetism. Then a chapter is in- 
cluded on the absorption and emission of 
electromagnetic radiation. There follows 
a brief discussion of semiconductors, rec- 
tifying contacts, and luminescence. There 
is finally a chapter on superconductivity, 
in which first the experimental facts are 
presented and then the Bardeen Frohlich 
theory is discussed with emphasis on the 
things that remain to be done. 

To summarize, this is an excellent book 
for those who wish to study certain theo- 
retical methods that have been used in 
the quantum theory of solids. In the par- 
ticular fields in which some detail is 
given the treatment is very rewarding. 

J. S. Korner 
Physics Department, 
University of Illinois 


Fundamertal Formulas of Physics. Don- 
ald H. Menzel, Ed. Prentice-Hall, New 
York, 1955. xxxv+765 pp. IIlus. 
$13.50. $10.65 to schools. 


This book attempts to provide compre- 
hensive coverage, at the research level, 
of the fundamental formulas of mathe- 
matical physics, including classical and 
modern physics; mathematics and statis- 
tics; and various cross-fields such as 
physical chemistry, astrophysics, and bio- 
physics. The formulas from this broad 
range are arranged into 31 chapters writ- 
ten by almost as many different authors. 
There are a 106-page chapter on basic 
mathematical formulas, a chapter each 
on statistics and nomograms, a chapter 
listing recent values of commonly used 
physical constants, 12 chapters on vari- 
ous aspects of classical physics, ten chap- 
ters on topics from atomic and nuclear 
physics, and five chapters on cross-fields. 
This style of organization makes it rela- 
tively easy to locate the formulas that 
apply to a particular topic. 

Each author was given a free hand in 
preparing his own chapter or chapters. 
As a result, there is a wide variety in the 
styles of the various chapters. Some au- 
thors give sketchy coverage and do little 
more than list formulas, while others 
write compressed textbooks. In order to 
get such a large amount of material into 
a single volume, formulas are given with- 
out derivation. There is quite a degree of 
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overlap between certain chapters. The 
notation varies to some extent from chap- 
ter to chapter. Thus the user of the book 
will usually have to examine the entire 
chapter in which a formula appears in 
order to be sure of notation and limita- 
tions on applicability. The differences 
among authors have led to the slighting 
of some topics relative to others. For ex- 
ample, 31 pages are devoted to special 
relativity and only 33 pages to classical 
mechanics and 13 pages to heat and ther- 
modynamics; 44 pages are given to geo- 
metrical optics, but only 20 pages to 
quantum mechanics and 19 pages to nu- 
clear theory. From the standpoint of or- 
ganization and balance among topics, this 
book is inferior to its predecessor in the 
field of formulation, E. Madelung’s Die 
Mathematischen Hilfsmittel des Physik- 
ers. 

Considerable care has been given to 
the printing of the book; relatively fewer 
errors show up in equations than in text 
material. Unfortunately, very few illus- 
trations were used. Only 24 figures ap- 
pear, 14 of which come in the adequately 
illustrated chapter on electromagnetic 
theory. In many instances, simple dia- 
grams would have clarified the meaning 
of symbols occurring in formulas. Most 
chapters contain a valuable list of refer- 
ences from which the reader can obtain 
more detailed information on the topics 
covered. 

The general style of the book is quite 
sophisticated. The nonspecialist will en- 
counter considerable difficulty in apply- 
ing the material contained in most chap- 
ters. Although the book is broad in 
coverage, certain topics are omitted or 
treated very briefly; among these are 
mechanics of rotation, rigid body me- 
chanics, the tensor character of the 
mechanical and electric properties of an- 
isotropic bodies, theory of elasticity, crys- 
tal structure, and x-rays. 

Despite these shortcomings, the editor 
and authors are to be congratulated upon 
the preparation of such an extensive com- 
pendium of the relationships used in cur- 
rent-day mathematical physics. There is 
enough material included to make this a 
valuable reference book for every physi- 
cist, theoretical and experimental alike. 

V. A. Jounson 


Purdue University 
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Science in Progress, Ser. 9. George A. 
Baitsell, Ed. Yale Univ. Press, New Haven, 
Conn., 1955. 343 pp. $6.50. 

International Review of Cytology. G. 
H. Bourne and J. F. Danielli, Eds. Aca- 
demic Press, New York, 1955. 419 pp. $9. 

Introduction to Electronic Analogue 
Computers. C. A. A. Wass. McGraw-Hill, 
New York; Pergamon, London, 1955. 237 
pp. $6.50. 


Protein Malnutrition. Proceedings of a 
conference in Jamaica (1953) sponsored 
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World Health Organization (WHO), and 
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J. C. Waterlow, Ed. University Press, 
Cambridge, England, 1955. 277 pp. 

Dried BCG Vaccine. Yoji Obayashi. 
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292 pp. 30s. 

The Foreseeable Future. George Thom- 
son. Cambridge Univ. Press, London, 
1955. 166 pp. $2.50. 

The Bequest of the Greeks. Tobias 
Dantzig. Scribner's, New York, 1955. 191 
pp. $3.95. 

Understanding Surgery. Robert E. 
Rothenberg, Ed. Pocket Books, New York, 
1955. 620 pp. $0.50. 

Microscopy of Ceramics and Cements. 
Including glasses, slags, and foundry sands. 
Herbert Insley and Van Derck Frechette. 
Academic Press, New York, 1955. 286 pp. 
$7.50. 

Constructional Steelwork. Oscar Faber. 
Philosophical Library, New York, 1955. 
367 pp. $12. 

Legal Medicine, Pathology and Toxi- 
cology. Thomas A. Gonzales et al. Apple- 
ton-Century-Crofts, New York, ed. 2, 
1954. 1349 pp. 

The History of the Telescope. Henry C. 
King. Sky, Cambridge, Mass.; Griffin, 
London, 1955. 456 pp. $12.50. 

The Natural History of North Ameri- 
can Amphibians and Reptiles. James A. 
Oliver. Van Nostrand, New York, 1955. 
359 pp. $6.95. 

Prospecting for Atomic Minerals. How 
to look for and identify atomic ores, stake 
and protect a claim, evaluate and sell your 
minerals. Alvin W. Knoerr and George P. 
Lutjen. McGraw-Hill, New York, 1955. 
211 pp. $3.95. 

Atomic Energy Research at Harwell. K. 
E. B. Jay. Philosophical Library, New 
York, 1955. 144 pp. $4.75. 

The Golden Book of Astronomy. A 
child’s introduction to the wonders of 
space. Rose Wyler and John Polgreen. 
Simon and Schuster, New York, 1955. 
$3.95. 
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Scientific Meetings 


American Psychological Association 


The 63rd annual convention of the 
American Psychological Association was 
held 1-7 Sept. in San Francisco, Calif. 
Some 4000 psychologists and representa- 
tives from allied scientific and profes- 
sional groups participated in the activi- 
ties, which included research reports, 
symposia, invited addresses, film show- 
ings, exhibits of new laboratory equip- 
ment, and business meetings. 

The program of approximately 300 
scheduled sessions was organized by com- 
mittees from each of the 17 divisions of 
the association. The largest portion 
(about 15 percent) dealt with topics of 
primary concern to clinical psychology, 
such as the role of the psychologist in 
mental health programs and psychologi- 
cal factors in various disease entities. 
Papers and discussions relating to psy- 
chometrics, to psychology as applied in 
business and industry, to experimental 
and social psychology, and to problems 
of teaching psychology accounted in 
about equal shares for another 50 percent 
of the program. The remainder was de- 
voted in smaller portions to a variety of 
subjects that covered general psychology, 
counseling and guidance, educational 
psychology, military psychology, psychol- 
ogy in the public service, esthetics, and 
the psychology of maturity and old age. 
In general it can be said that the pro- 
gram reflected the increasing heteroge- 
neity of American psychology, and non- 
psychologists could, by scanning the 
program, obtain a good impression of the 
burgeoning nature of the field at this 
point in its course of development. 

In a featured symposium aimed at re- 
viewing recent progress and predicting 
“probable break-throughs” in the scien- 
tific aspects of psychology, Harry F. 
Harlow (University of Wisconsin) felt 
that the future in physiological and com- 
parative psychology would probably see 
major developments in research on func- 
tions of cortical and subcortical areas as 
they relate to behavior, in the “psycho- 
chemistry” of brain and bodily functions, 
and in a revival of research on the effects 
of early development on later behavior. 
Arthur W. Melton (Lackland Air Force 
Base) was of the opinion that experimen- 
tal psychology is generally coming of age 
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in terms of the conception and execution 
of systematic basic research and _ that, 
with the future use of primates and chil- 
dren as the preferred subjects in research, 
there should be progress in relating devel- 
opmental psychology and learning the- 
ory. Leon Festinger (Stanford Univer- 
sity), speaking for social psychology, 
expressed concern over the uncritical 
adoption by social psychologists of game 
theory and communication models in 
their search for a theory of social be- 
havior. Festinger hoped that future social 
psychological research would involve in- 
quiries into problems that are both social 
and psychological in nature, rather than 
merely convenient for study. Donald G. 
Marquis (University of Michigan) 
rounded out the discussion by pointing 
up the importance of mental health prob- 
lems and the possibilities that exist for 
psychology to make some contribution 
to their solution. It was Marquis’ hope 
that the near future would see a further- 
ance of our understanding of mental ill- 
ness through the technique of interdisci- 
plinary research. 

The continued interest of psychologists 
in research on the intellectually gifted 
was reflected in a symposium on “The 
gifted child.” Lewis M. Terman (emeri- 
tus, Stanford University) reinforced, 
with further data from his 34-year fol- 
low-up study of “genius,” evidence that 
children of high intelligence levels do 
not, in keeping with popular notions, de- 
velop into adults with low physical vital- 
ity and meager incomes. As adults, Ter- 
man’s subjects were reported as standing 
far above average in physical and mental 
health, in occupational status, in intel- 
lectual achievements, and in income 
level. In other papers in this symposium, 
Harrison Gough (University of Califor- 
nia, Berkeley) and T. E. Newland 
(University of Illinois) discussed fac- 
tors relating to achievement among the 
intellectually gifted and the problem of 
meeting the needs of gifted children. 

During the past few years psychologists 
have been very interested in “problem 
solving” and “reasoning ability”; a va- 
riety of research on these topics was in 
evidence. A series of papers, sponsored 
jointly with the Psychometric Society, 
reported work on factor analyses of rea- 
soning ability and creativity (J. P. Guil- 


ford, P. R. Christensen, and N. W. Kett- 
ner; University of Southern California) 
and on the identification of factors that 

function in reasoning-type situations (J. 

Caffrey and T. W. Smith; Los Angeles 

County Schools). Examples of experi- 

mental papers included a report on the 

development of suitable criteria for use 

in research on problem-solving behavior 

(G. L. Bryan, N. A. Bond, and H. R. 

LaPorte; University of Southern Cali- 

fornia) and a new technique for studying 

problem-solving behavior in nonlabora- 

tory settings (H. J. A. Rimoldi, Univer- 

sity of Chicago). 

Of general interest was a review by 
Ralph W. Tyler, director of the Center 
for Advanced Study in the Behavioral 
Sciences, of the first year’s operation of 
the center. Thirty-five leading social sci- 
entists, including psychologists, political 
scientists, anthropologists, economists, so- 
ciologists, and mathematicians have just 
concluded a year together at the center 
(located near Stanford University), dis- 
cussing mutual problems, reporting re- 
search results, and generally exchanging 
ideas on their respective approaches to 
social science problems. In Tyler’s view, 
the net effect of the year of study and 
association will show up during the next 
few years, and the future writings and 
research of the group will be studied to 
determine what they learned from the 
experience and how they put it to use in 
their later scientific careers. 

A new feature of this year’s conven- 
tion was a day midway in the week of 
meetings designated as “APA Day.” It 
was a planned attempt to bring together, 
through a series of sessions having a high 
degree of common interest, the largest 
possible segment of the association’s 
heterogeneous membership. The pro- 
gram of the day included three morn- 
ing symposia: the break-through meeting 
discussed in a previous paragraph and 
two others on “Emotional factors in 
learning” and “Psychologists in the pub- 
lic service.” The afternoon program was 
highlighted by an invited address by J. 
Robert Oppenheimer, who discussed the 
role of analogy in the development of 
science. A box supper followed late after- 
noon reports to the group by the associa- 
tion’s secretary, treasurer, and executive 
secretary. The evening’s events included 
an address on “Consistency of the adult 
personality over twenty years” by E. 
Lowell Kelly (University of Michigan), 
the retiring president, the induction of 
Theodore M. Newcomb (University of 
Michigan) as president for the current 
year, and a reception for APA members. 

Among the announcements of general 
interest was that of the election of Lee J. 
Cronbach (University of Illinois) as 
president-elect of the APA; another was 
that of the launching, in January 1956, 
of a new journal to be known as Con- 
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Indispensable to 
Research on drugs, 
drug action and 


drug synthesis 


BIOLOGICAL 
ANTAGONISM 


The Theory of 
Biological Relativity 


By GUSTAV J. MARTIN, Sc.D. 
Research Director, The National 
Drug Company, Philadelphia 


Of interest to research workers in immunol- 
ogy, pharmacology, chemotherapy, medicine, 
and the entire field of biology because of its 
emphasis on the concept of relativity as being 
fundamental to the resolution of all problems 
in biology. Chapter 22 is devoted to the 
theory of biological relativity. This is the first 
thorough, complete, yet concise, statement of 
this “general law” which underlies all biologi- 
cal activity and is the basis for life. 

The author reviews biological antagonism as 
reflected in natural and synthetic displacing 
agents—covers antagonism as seen in the 
fields of amino acids, purines, pyrimidines, vi- 
tamins, hormones, minerals, and as it forms 
the basis of immunology, pharmacology, and 
chemotherapy. Finally, he offers the concept 
of biological relativity based upon his exten- 
sive study of these biological antagonisms. The 
book contains 1,900 references based upon 
100,000 entries carefully selected by the au- 
thor as pertinent to the subject. 


64 figures, 44 tables, 516 pages 
Martin—Biological Antagonism . . $8.50 


Order Here Please 


BLAKISTON DIVISION 

McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd St., N. Y. 36, N. Y. 
Please send me on 10-day approval* 


Martin—Biological A ism, $8.50 
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temporary Psychology—a Journal of Re- 
views (edited by E. G. Boring of Harvard 
University). It was also announced that, 
in the interest of furthering psychology as 
science, the APA will sponsor annually 
three APA Distinguished Science, Awards 
of $1000 each for outstanding theoretical 
and empirical contributions within the 
field. 

Joun T. Witson 
National Science Foundation, 


Washington, D.C. 


Alaskan Science Conference 


The final registration figure for the 
sixth Alaskan Science Conference, held 
1-4 June at the University of Alaska, was 
245 and included scientists from conti- 
nental United States, Alaska, and Can- 
ada. The Alaskan Division of the Ameri- 
can Association for the Advancement of 
Science sponsored the conference. Presi- 
dent of the organization at the time was 
Neil W. Hosley (University of Alaska). 
The Arctic Branch of the AAAS, under 
the direction of its president, Earl H. 
Beistline (School of Mines, University of 
Alaska), was host. 

The Cook Inlet Branch, headed by 
Raymond J. Hock, and the Southeastern 
Alaska Branch participated in the con- 
ference. The president of the latter or- 
ganization at the time was Amos J. Alter 
of Juneau. George W. Beadle (president, 
AAAS; California Institute of Technol- 
ogy) also attended. 

Hosley almost set the theme for the 
conference in his welcoming address 
when he spoke on “Alaska’s natural re- 
sources and her future.” The papers pre- 
sented showed that a preponderance of 
the research dealt with arctic and sub- 
arctic subjects. 

Six fields were represented. Arthur W. 
Greeley (U.S. Forest Service, Juneau) 
headed the agriculture and forestry sec- 
tion. William O. Pruitt, Jr. (Arctic Aero- 
medical Laboratory, Ladd Air Force 
Base), headed the biological sciences 
section. A. F. Ghiglione (Alaska com- 
missioner of roads) was in charge of the 
engineering section. Earl Maxwell (El- 
mendorf Air Force Base) was chairman 
of the medicine and public health pro- 
gram. Margaret Lantis (Arctic Health 
Research Laboratory, Anchorage) was 
chairman of the social sciences section. 
Charles T. Genaux (University of 
Alaska) headed the physical science 
section. 

Those who attended the conference 
viewed many displays set up around the 
campus. One of the larger exhibits 
showed Pleistocene fossils «collected by 
Otto William Geist (University of 
Alaska). Included in the display were 
hair and hide of mammoths. C, T. Elvey, 
director of the Geophysical Institute, 
opened its doors to visitors and explained 


the various equipment used for import- 
ant arctic and subarctic research. 

One of the lectures that attracted many 
nonscientists, as well as scientists, was 
delivered by Sydney Chapman who spoke 
on the International Geophysical Year 
(IGY) 1957-58. He is chairman of IGY 
and is visiting professor at the University 
of Alaska. Other papers of wide interest 
included those by H. Wexler, Albert 
Schatz, Walter A. Wood, and A. W. F. 
Banfield. 

One of the social highlights of the 
conference was a public tea at the home 
of the university's president, Ernest N. 
Patty. He also welcomed the scientists 
immediately after registration. 

The hundreds of persons who attended 
the barbecue at the Tanana Valley Fair- 
grounds were served bison, caribou, and 
moose, The speaker was Hubert Wilkins. 

Cuartes J. Kem 
University of Alaska, College 


Meeting Notes 


® The 1955 Thanksgiving meeting of the 
American Physical Society will be held 
in Chicago, IIl., 25-26 Nov. The host in- 
stitution will be the University of Chi- 
cago. The headquarters of the meeting 
will be in room 480 of the Research In- 
stitutes Building, 5630 Ellis Ave. The 
scientific sessions will be distributed in 
various buildings on the campus. 
Invited papers will be given by L. W. 
Alvarez, S. Chandrasekhar, G. Dressel- 
haus, E. W. Friesen, G. Goldhaber, F. 
Low, D. E. Nagle, R. G. Newton, D. C. 
Peaslee, F. Rohrlich, C. C. J. Roothaan, 
M. Ross, J. A. Simpson, R. M. Steffen, 
and L. C. Teng. Other than the three 
from the University of California, Berke- 
ley, they are drawn from Illinois and 
contiguous states. Those of Chandra- 
sekhar and Simpson will embody the 
observations and conclusions of the auth- 
ors from the international Congress on 
Cosmic Rays recently held in Mexico; 
those of Alvarez and Nagle will pertain 
to observations made with the bubble 
chamber. Approximately 183 contributed 
papers are distributed among 18 sessions. 


®The American Institute of Chemical 
Engineers has announced the program 
for its annual meeting to be held at the 
Hotel Statler in Detroit, Mich., 27-30 
Nov. Walter G. Whitman of Massachu- 
setts Institute of Technology, who was 
conference secretary-general of the re- 
cent Geneva nuclear energy conference, 
will address the awards banquet on 29 
Nov. 

The meeting will open with a sym- 
posium on nuclear engineering educa- 
tion. One of the major problems in the 
development of industrial uses for the 
atom is the selection and training of 
engineers. R. P. Genereaux of the Du 
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PHASE 
MICROSCOPY 


THE 

BY 

REICHERT 

WORLD’S MOST ADVANCED 

RESEARCH MICROSCOPE 

The “Anoptral” phase equipment is just one of the % 

advancements available for the Reichert ZETOPAN that >» 
| has set new high standards in vital microscopy. S 
Contrast is heightened, resolutions increased, stray E 
light eliminated. 

Other features of the Zetopan include: : 

UNIVERSAL CONDENSER for long 

working distances — allows instant change- 

over. i 

b BUILT-IN ILLUMINATING SYSTEMS 3 

for transmitted, incident and mixed light. 3 

» SEPARATE INDEPENDENT PHOTO 

TUBE for instant changeover to photo- P 

micrography. 

> ELIMINATION OF SPHERICAL ABER- : 

RATION—new “aplanatic” objectives ren- 9 

der image of complete flatness. . 


The Zetopan provides infinite versatility for all kinds 
of microscopic investigations, including bright and 
dark field transmitted and incident light, phase contrast 
or polarized light. Changeovers are instantaneous. 


FOR COMPLETE DETAILS SEND FOR ILLUSTRATED BROCHURE 


WILLIAM J. HACKER & CO., INC. 


82 BEAVER STREET NEW YORK 5, NEW YORK 


ALSO ASK ABOUT OUR: “FLUOREX” for fluorescence microscopy with arc 
lamps of low and high intensity made especially for 
histological and bacteriological work and examination 
of antigen-antibody reactions. 


“MICRO-VIEWSCOPE” — Combines in one instru- 


U.S. Representative for Reichert Optical . ment a microscope with built-in illuminating system 
Works, Vienna, Austria. Famous for High and projection elements that render a brilliant image 
Quality Optical Equipment since 1876. on the 8” viewing screen of the unit. 
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ADVANCES IN EXPERIMENTAL 


CARIES RESEARCH 
AAAS SYMPOSIUM VOLUME 


June 1955 
246 pp., 6” x 9”, 49 illus., index, clothbound 


Price $6.75; cash order price for 
AAAS members $5.75 


. This is a real contribution 
to dental science. It is the most 
comprehensive review of animal ex- 
perimentation on caries ever at- 
tempted. The format and reproduc- 
tion of illustrations are excellent. 


“This compilation of research find- 
ings should have wide circulation 
and should be a storehouse of infor- 
mation for all those who are inves- 
tigating the problem of dental 
caries. It should serve to clarify the 
thinking and prevent useless dupli- 
cation in future studies. .. .” 


Russell W. Bunting, School of 
Dentistry, University of Michigan. 


AAAS, 1025 Conn. Ave., NW, 
Washington 6, D.C. 


Get this FREE Buyer's Kit 


“on UNITRON 
Astronomical Telescopes! 


Have you ever seen the 
splendors of the heavens? 


The intellectual excitement of exploring the 
skies with a telescope is a relaxing diversion 
for father and son alike. The UNITRON 
Telescope Buyers Kit is an informative 
guide to America's fastest growing hobby 
and is required reading for prospective 
telescope owners. 


Learn about— 


equatorial and 
altazimuth mountings 


objective lenses 


refractors and reflectors 


magnification and eyepieces 
the latest accessories 


what you can see with a 
telescope 


United Sctentifie Co. 


204-6 MILK STREET * BOSTON 9, MASS. 


Please rush to me, free of charge, your “Buyer's Kit” 
on Unitron Astronomical Telescopes. 
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Pont Company will moderate the panel 
of educators, which will include Alex- 
ander Sesonske, Purdue University; 
Charles F. Bonilla, Columbia Univer- 
sity; J. O. Maloney, University of Kan- 
sas; Robert M. Boarts, University of 
Tennessee; Joseph J. Martin, University 
of Michigan; and O. E. Dwyer, Brook- 
haven National Laboratory. 

Other symposia scheduled are as fol- 
lows: “Evaporators”; “Standardization 
of centrifugal chemical pumps”; “The 
technical society—its place and worth 
in industry”; “Liquid metals in the 
chemical industry”; “Biochemical engi- 
neering’; and “Mechanics of bubbles 
and drops.” In concurrent sessions a wide 
variety of general technical papers will 
be presented ranging from kinetic studies 
to consideration of distillation and ex- 
traction problems. 


® A conference on the Microneurophysi- 
ology of the Synapse was held at the 
University of Washington School of 
Medicine (Seattle), 20-23 Oct. under 
the joint sponsorship of the university’s 
department of physiology and biophysics, 
the National Science Foundation, and 
the State of Washington Fund for Biol- 
ogy and Medicine. The theme of the 
meeting was the problems of synaptic 
transmission in the spinal cord and 
higher centers as studied with intracel- 
lular ultramicroelectrode, extracellular 
electrode, and histological techniques. 

The speakers and their topics follow: 
S. W. Kuffler, “Excitation and inhibition 
in single nerve cells”; J. C. Eccles, “The 
ionic movements across the motorneuron 
membrane and the generation of the in- 
hibitory and excitatory postsynaptic po- 
tentials”; Karl Frank, “Analysis of po- 
tentials recorded from elements in the 
spinal cord with micropipettes”; D. P. C, 
Lloyd, “Steady state of response of mo- 
torneurons to afferent volleys in repeti- 
tive series”; M. G. F. Fuortes, “Rhythmi- 
cal reflex firing of motorneurons”; and 
V. E. Amassian, USAF, “Transmission 
across sensory synapses.” 


® The sixth Thomas Alva Edison Foun- 
dation Institute will take place in West 
Orange, N.J., on 21-22 Nov. It is de- 
signed to acquaint its members and the 
general public with the latest informa- 
tion on the scientific and engineering 
manpower shortage. The institute mem- 
bers are drawn from education, business 
and government. The conference theme 
is “The growing shortage of scientists 
and engineers.” 


® At the invitation of the American An- 
thropological Association and the Uni- 
versity Museum of the University of 
Pennsylvania, the fifth International 
Congress of Anthropological and Ethno- 
logical Sciences will be held in Phila- 
delphia, Pa., 1-9 Sept. 1956. Abstracts 


should be submitted by 1 Mar. 1956. No 
papers longer than 20 minutes will be 
accepted for publication; publication 
cannot be guaranteed. 

Rooms in university buildings will be 
available to members at $2.50 per night. 
The registration fee is $10; relatives of 
members may become associate mem- 
bers, the fee being $3. 

Inquiries should be addressed to the 
Secretary, American Organizing Com- 
mittee, International Congress of An- 
thropology, National Academy of Sci- 
ences—National Research Council, 2101 
Constitution Ave., Washington 25, D.C. 


Society Elections 


®United Engineering Trustees, Inc.: 
pres., Walter J. Barrett; sec. and general 
manager, John H. R. Arms, UET, 29 W. 
39 St., New York 18; treas., Joseph L. 
Kopf; asst. treas., George W. Burpee. 
The vice presidents are Willis F. Thomp- 
son and A. B. Kinzel. 


® Hawaiian Academy of Science: pres., 
Willis A. Gortner, Pineapple Research 
Institute, Honolulu; pres.-elect, Albert J. 
Mangelsdorf, Experiment Station, H.S.- 
P.A., Honolulu; sec., Doak C, Cox, Ex- 
periment Station, H.S.P.A., Honolulu; 
treas., Beatrice Krauss, Pineapple Re- 
search Institute, Honolulu. Representa- 
tive to the AAAS Council is Leroy D. 
Christenson, University of Hawaii. 


® AAAS, Alaska Division: pres., Troy 
Pewe; v. pres., Charles W. Wilson; sec., 
Howard Baltzo; treas., Arthur Buswell. 
Representative to the AAAS Council is 
Earl H. Beistline. 


® American Academy for Cerebral Palsy: 
pres., Margaret Jones, University of Cali- 
fornia Medical Center, Los Angeles; 
pres.-elect, Nicholson J. Eastman, Johns 
Hopkins Hospital; sec.-treas., Robert A. 
Knight, 869 Madison Ave., Memphis 3, 
Tenn. 


Forthcoming Events 
December 


14, Operations Research Symposium, 
Philadelphia, Pa. (R. V. D. Campbell, 
Operations Research Symposium Registra- 
tion, Burroughs Research Center, Paoli, 
Pa.) 

15-17. Acoustical Soc. of America, 
Providence, R.I. (W. ‘Waterfall, ASA, 57 
E. 55 St., New York 22.) 

15-17. International Union of Scientific 
Radio, U.S. national, Gainesville, Fla. (J. 
P. Hagen, Code 7100, URSI, Naval Re- 
search Lab., Washington 25.) 

16-21. Interamerican Cong. of Psychol- 
ogy, 3rd, Austin, Tex. (W. Holtzman, 
Univ. of Texas, Austin.) 

26-29. Biometric Soc., Eastern N. Amer- 
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ican Region. New York, N.Y. (A. M. 
Dutton, Box 287, Station 3, Rochester 20, 
N.Y.) 


26-31. American Assoc. for the Ad- 
vancement of Science, Atlanta, Ga. (R. L. 
Taylor, AAAS, 1025 Connecticut Ave., 
NW, Washington 6.) 

The following 32 meetings will be held 
in conjunction with the AAAS annual 
meeting. 

26-27. American Assoc. of Clinical 
Chemists, Atlanta, Ga. (A. E. Sobel, Dept. 
of Biochemistry, Jewish Hospital of Brook- 
lyn, 555 Prospect Pl., Brooklyn 16, N.Y.) 

26-30. American Nature Study Soc., 
Atlanta, Ga. (M. Trussell, School of Edu- 
cation, Florida State Univ., Tallahassee. ) 

26-30. National Assoc. of Biology 
Teachers, Atlanta, Ga. (J. P. Harrold, 
110 E. Hines St., Midland, Mich.) 

27. National Assoc. of Science Writers, 
Atlanta, Ga. (O. Fanning, Midwest Re- 
search Inst., Kansas City, Mo.) 

27. National Speleological Soc., Atlanta, 
Ga. (Bro. G. Nicholas, F.S.C., 114 Han- 
over St., Cumberland, Md.) 

27. Soc. for Research in Child Devel- 
opment, Atlanta, Ga. (W. C. Rhodes, 
Georgia Dept. of Public Health, Atlanta. ) 

27-28. American Psychiatric Assoc., At- 
lanta, Ga. (H. E. Himwich, Research Div., 
Galesburg State Research Hospital, Gales- 
burg, Ill.) 

27-28. Soc. for the Advancement of 
General Systems Theory, Atlanta, Ga. (L. 
von Bertalanffy, Psychosomatic Research 
Inst., Mt. Sinai Hospital, Los Angeles, 
Calif. ) 

27-29. American Geophysical Union, 
Atlanta, Ga. (W. Smith, 1530 P St., NW, 
Washington 5.) 

27-29. American Meteorological Soc., 
Atlanta, Ga. (K. Spengler, 3 Joy St., Bos- 
ton, Mass.) 

27-29. Assoc. of Southeastern Biologists, 
Atlanta, Ga. (M. E. Gaulden, Biology 
Div., Oak Ridge National Lab., Oak 
Ridge, Tenn.) 

27-29. International Geophysical Year, 
Atlanta, Ga. (H. Odishaw, National Re- 
search Council, Washington 25.) 

27-29. Oak Ridge Inst. of Nuclear 
Studies, Atlanta, Ga. (C. L. Comar, 
ORINS, Oak Ridge, Tenn.) 

27, 29. Soc. of the Sigma Xi, Atlanta, 
Ga. (T. T. Holme, 56 Hillhouse Ave., New 
Haven, Conn.) 

27-30. American Phytopathological 
Soc., Atlanta, Ga. (G. S. Pound, Dept. of 
Plant Pathology, Univ. of Wisconsin, 
Madison. ) 

27-30. American Soc. of Parasitologists, 
Atlanta, Ga. (A. C. Walton, Dept. of Biol- 
ogy, Knox College, Galesburg, Ill.) 

27-30. Botanical Soc. of America, 
Southeastern Section, Atlanta, Ga. (R. E. 
Shanks, University of Tennessee, Knox- 
ville. ) 

27-30. Ecological Soc. of America, At- 
lanta, Ga. (E. P. Odum, Univ. of Georgia, 
Athens. ) 

27-30. National Science Teachers As- 
soc., Atlanta, Ga. (R. H. Carleton, NSTA, 
1201 16 St., NW, Washington 6.) 

27-30. Soc. of Systematic Zoology, At- 
lanta, Ga. (D. C. Scott, Dept. of Zoology, 
Univ. of Georgia, Athens.) 
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THE 
NEW LOW cosT 


VIRTIS 


(23,000 R.P.M.) 


THE VIRTIS 


(45,000 R.P.M.) 


Both the VirTis “45” and the new LOW COST 
VirTis “23” possess many exclusive features which 
make them by far the most expedient tools yet developed 
for laboratory homogenization. 

UNPRECEDENTED SPEED 

AS LITTLE AS 15 SECOND HOMOGENIZING TIME 

IDEAL FOR ELECTRON MICROSCOPE PREPARATIONS, ETC. 
SAFE, AEROSOL-FREE ASSEMBLY OF TEFLON 

SUPERIOR TOP DRIVE DESIGN 

QUICK CHANGEOVER FROM MICRO TO MACRO WORK 
RUGGED, DURABLE CONSTRUCTION 

MANY HANDY, VERSATILE ATTACHMENTS 


VirTis “45” gives from 100 te 45,000 R.P.M. and can Low Cost VirTis “‘23"’ gives speeds from 100 te 23,000 
readily be equipped to handle volumes from 0.2 to R.P.M. and can rapidly be equipped to handle volumes 
450 mi. from 0 2 te 200 mi. 

RG63-185X VirTis complete as iostrated with 
cooling cup, 250 mi macro flask and aerosol-free 
assembly ... $ 
RG63-185Y As above with 0.5 micro flask .... $130. 
Prices F.0.8. New York, N. Y. write for detailed information 


Engineered for efficiency 
the VirTis FREEZE-MOBILE 


A far cry from the cumbersome, time- 
consuming freeze-drying devices 
found in so many laboratories is this 
new Machlett exclusive—the VirTis 
FREEZE-MOBILE. 


The VirTis FREEZE-MOBILE is com- 
pactly laid out on a free-rolling, pol- 
ished stainless steel cart that may easily 
be moved about from place to place. 
It consists of a stainless steel drying 
unit—which may be autoclaved—a 
stainless Super trap, McLeod Gauge 
and a heavy duty 1/3 H.P., 115 Volt 
A.C, “DuoSeal” pump. 


For detailed information about the 
new FREEZE-MOBILE and our many 
other freeze-drying apparatus and ac- 
cessories, write today. 


m 

R63-185G VirTis “45"" complete as illustrated with 
coolira cup, 450 m! macro flask and aerosol-free 
$289.00 


E. MACHLETT & SON “QR 


COMPLETE SERVICE FOR THE LABORATORY came 
NEW YORK 10. N.Y 


NEW JERSEY 
Liseberh 4.1330 


220 EAST 23rd STREET * 
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28. Alpha Epsilon Delta, Atlanta, Ga. 
(M. L. Moore, 7 Brookside Circle, Bronx- 
ville, N.Y.) 

28. National Assoc. for Research in 
Science Teaching, Atlanta, Ga. (G. G. 
Mallinson, Western Michigan College of 
Education, Kalamazoo. ) 

28. Sigma Pi Sigma, Atlanta, Ga. (D. R. 
McMillan, Emory Univ., Emory Univer- 
sity, Ga.) 

28. Soc. of General Physiologists, At- 
lanta, Ga. (A. Shanes, National Institutes 
of Health, Bethesda 14, Md.) 

28-29. American Soc. of Naturalists, 
Atlanta, Ga. (W. P. Spencer, Dept. of 
Genetics, Univ. of Texas, Austin 12.) 

28-29. Conference on Scientific Edi- 
torial Problems, Atlanta, Ga. (R. W. Rus- 
sell, 3518 University Ave., Los Angeles 7, 
Calif.) 

28-29. Herpetologists League, Atlanta, 
Ga. (J. A. Fowler, Acad. of Natural Sci- 
ences, 19th and Parkway, Philadelphia 3, 
Pa.) 

29. American Assoc. of Hospital Con- 
sultants, Atlanta, Ga. (J. Masur, Asst. 
Surgeon-General, USPHS, Washington 
25.) 

29. National Acad. of Economics and 
Political Science, Atlanta, Ga. (D. P. Ray, 
Hall of Government, George Washington 
Univ., Washington, D.C.) 

29. National Geographic Soc., Atlanta, 
Ga. (W. R. Gray, NGS, 16 and M Sts., 
NW, Washington 6.) 

29. Scientific Research Soc. of America, 


Atlanta, Ga. (D. B. Prentice, 54 Hillhouse 
Ave., New Haven, Conn.) 

30. American Soc. of Plant Physiolo- 
gists, Southern Section, Atlanta, Ga. (A. 
W. Naylor, Duke Univ., Durham, N.C.) 

30. United Chapters of Phi Beta Kappa, 
Atlanta, Ga. (C. Billman, 1811 Q St., 
NW, Washington, D.C.) 


27-29. American Mathematical Soc., 
62nd annual, Houston, Tex. (J. H. Cur- 
tiss, AMS, 80 Waterman St., Providence 
6, R.I.) 

27-29. Archaeological Inst. of America, 
Chicago, Ill. (C. Boulter, 608, Univ. of 
Cincinnati Library, Cincinnati 21, Ohio.) 

27-29. Assoc. for Symbolic Logic, Roch- 
ester, N.Y. (J. Barlaz, Rutgers Univ., New 
Brunswick, N.J.) 

27-29. Linguistic Soc. of America, Chi- 
cago, Ill. (A. A. Hill, 1719 Massachusetts 
Ave., NW, Washington 6.) 

27-29. Western Soc. of Naturalists, 
Davis, Calif. (D. Davenport, Univ. of 
California, Santa Barbara.) 

27-30. American Statistical Assoc., New 
York, N.Y. (E. M. Bisgyer, 1757 K St., 
NW, Washington 6.) 

27-30. Inst. of Mathematical Statistics, 
New York, N.Y. (K. J. Arnold, Dept. of 
Mathematics, Michigan State Univ., East 
Lansing. ) 

27-1. Phi Delta Kappa, 50th anniver- 
sary, Bloomington, Ind. (J. C. Whinnery, 
324 N. Greenwood Ave., Montebello, 
Calif.) 


28-29. Northwest Scientific Assoc., Spo- 
kane, Wash. (F. J. Schadegg, Eastern 
Washington College of Education, Che- 
ney.) 

28-30. American Economic Assoc., New 
York, N.Y. (J. W. Bell, Northwestern 
Univ., Evanston, Ill.) 

28-30. American Historical Assoc., 
Washington, D.C. (B. C. Shafer, Study 
Room 274, Library of Congress Annex, 
Washington 25.) 

28-30. American Philological Assoc., 
Chicago, Ill. (J. P. MacKendrick, Bascom 
Hall, University of Wisconsin, Madison 
6.) 

28-30. Low Temperature Physics and 
Chemistry, Baton Rouge, La. (J. G. 
Daunt, Dept. of Physics, Ohio State Univ., 
Columbus 10.) 

28-30. American Philosophical Assoc., 
Eastern Div., Boston, Mass. (W. H. Hay, 
Dept. of Philosophy, Univ. of Wisconsin, 
Madison. ) 

28-30. American Physical Soc., winter 
meeting, Los Angeles, Calif. (K. K. Dar- 
row, Columbia University, New York 
27.) 

28-30. Econometric Soc., New York, 
N.Y. (R. Ruggles, Box 1264, Yale Station, 
Yale Univ., New Haven, Conn.) 

29. Metric Assoc., Inc., annual, Wash- 
ington, D.C. (V. G. Shinkle, 1916 Eye St., 
NW, Washington 6.) 

29-30. American Folklore Soc., Wash- 
ington, D.C. (M. Leach, Bennett Hall, 
Univ. of Pennsylvania, Philadelphia 4.) 


Write for Complete Information 


LINBRO CHEMICAL CO. 


681 DIXWELL AVE., NEW HAVEN 11, CONN. 


@ 7X is a concentrated 
liquid for uses where 
a high degree of 
cleanliness is re- 
quired. 


@ 7X rinses and drains 
completely, quickly ; 
does not leave a film. 


METABOLISM and 
ENZYME SYSTEMS 


THYMIDINE 
COZYMASE 


C¥ or $35 


ADENOSINE PHOSPHATES 

NUCLEIC ACIDS AND METALLIC NUCLEATES 
NUCLEOTIDES AND NUCLEOSIDES 

PURINES AND PYRIMIDINES 

SUGARS AND SUGAR PHOSPHATES 
GLUTATHIONE COMPOUNDS 

SULFHYDRYL REAGENTS 


L- AND D-AMINO ACIDS, Optically Standardized 
RADIOCHEMICALS, Isotopically Labeled With 


These Schwarz Preparations meet the exact- 
ing requirements of products intended for 
use in biochemical research. Write for in- 
formative technical bulletins, complete speci- 
fications and references to literature. 


SL319A 


SCHWARZ LABORATORIES, INC. 


Leading Manufacturers of 
Yeast Biochemicals and Fine Chemicals 


230 Washington Street, Mount Vernon, N. Y. 
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4 McGRAW-HILL 


Ready in January 


New Third Edition 
Los Angeles. 


Broad in scope . 


relations, and evolution. 


MCGRAW-HILL BOOK COMPANY, INGe 
330 WEST 42ND STREET = NEW YORK 36, N.Y. 


INTRODUCTION TO BOTANY 


By ARTHUR W. HAUPT, University of California, 


McGraw-Hill Publications in the Botanical Sciences. 


- balanced in treatment . . . logical in organi- 
zation . . . this newly revised text presents clearly and con- 
cisely such basic facts and principles concerning plants as are 
essential to an understanding of their structure, functions, life 


Part I covers the morphology, physiology, and ecology of seed 
plants, heredity, and evolution. Part II deals with the plant 
groups from algae to angiosperms, ending with an account of 
the plant life of the past. Stress is placed on the concept of 
plants as living things. New material is introduced on respira- 
tion, vitamins, turgor movements, plant hormones, polarity and 
photoperiodism. Structure and functions are excellently cor- 
related and the book is exceptionally illustrated. 


The LABORATORY MANUAL, revised to conform to the new 
third edition will be published simultaneously with the text. 


McGRAW-HILL BOOKS 


OTHER IMPORTANT 


A GUIDE TO HOME 
LANDSCAPING 


By DONALD Jj. BUSHEY, 


PLANT MORPHOLOGY 
By ARTHUR W. HAUPT, UCLA 


PHYSIOLOGY OF THE FUNGI 
By VIRGIL G, LILLY, and HORACE L. 


Cornell University. IN PRESS 


464 pages, $8.00 


BARNETT 
West Virginia University 
464 pages, $7.50 


SEND FOR 
COPIES ON 
APPROVAL 


29-30. History of Science Soc., Wash- 
ington, D.C. (T. S. Kuhn, 74 Bucking- 
ham St., Cambridge 38, Mass.) 

30. Mathematical Assoc. of America, 
39th annual, Houston, Tex. (H. M. Geh- 
man, University of Buffalo, Buffalo 14, 
N.Y.) 


January 


9-10. Operations Research Soc. of 
America, 8th national, Ottawa, Ont., 
Canada. (J. Abrams, Dept. of National 
Defense, Ottawa. ) 

9-14. Pan American Cong. of Ophthal- 
mology, 5th, Santiago, Chile. (T. D. Al- 
len, 575 Lincoln St., Winnetka, IIl.) 

10. American Ethnological Soc., New 
York, N. Y. (A. G. James, 695 Park Ave., 
New York 21.) 

10-11. Calcium and Phosphorous Me- 
tabolism in Man and Animals with Special 
Reference to Pregnancy and Lactation, 
New York, N.Y. (R. R. Marshak, Craigue 
Hili Rd., Springfield, Vt. ) 

12. American Genetic Assoc., Washing- 
ton, D.C. (S. L. Emsweller, Plant Indus- 
try Sta., Beltsville, Md.) 

12-14. Use of Isotopes in Agriculture, 
East Lansing, Mich. (E. W. Phelan, Ar- 
gonne National Lab., Box 299, Lemont, 
Ill.) 

16-18. Documentation Conf., Cleve- 
land, Ohio. (J. H. Shera, School of Li- 
brary Science, Western Reserve Univ., 
Cleveland 6.) 

17-20. American Pomological Soc., 
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Rochester, N.Y. (R. B. Tukey, Horticul- 
ture Dept., Purdue Univ., Lafayette, Ind.) 

20-27. Pan American Cong. of Gastro- 
Enterology, 5th, Havana, Cuba. (N. M. 
Stapler, 1267 J. E. Uriburu, Buenos Aires, 
Argentina. ) 

23-26. American Soc. of Heating and 
Air-Conditioning Engineers, Cincinnati, 
Ohio. (A. V. Hutchinson, ASHAE, 62 
Worth St., New York 13.) 

23-27. Inst. of Aeronautical Sciences, 
New York, N.Y. (S. P. Johnston, IAS, 2 
E. 64 St., New York 21.) 

26-27. Western Spectroscopy Assoc. 3rd 
annual, Berkeley, Calif. (J. W. Otvos, 
Shell Development Co., Emeryville, Calif. ) 

30-1. International Conf. on Fatigue in 
Aircraft Structures, New York, N.Y. (A. 
M. Freudenthal, 716 Engineering, Colum- 
bia Univ., New York 27.) 

30-3. American Inst. of Electrical En- 
gineers, New York, N.Y. (N. S. Hibsh- 
man, AIEE, 33 W. 39 St., New York 18.) 

31-3. American Soc. of Sugar Beet 
Technologists, 9th biennial conf., San 
Francisco, Calif. (Western Beet Sugar 
Producers, Inc., 461 Market St., San 
Francisco 5.) 

31-4. American Physical Soc., New 
York, N.Y. (K. K. Darrow, Columbia 
Univ., New York 27.) 


February 


1-2. Armour Research Foundation Mid- 
west Welding Conf., Chicago, Ill. (H. 


Schwartzbart, Armour Research Founda- 
tion, Illinois Inst. of Technology, Chi- 
cago. ) 

2-3. National Symposium on Micro- 
wave Techniques, Philadelphia, Pa. (S. 
M. King, Inst. of Radio Engineers, 1 E. 
79 St., New York 21.) 

5-8. National Citizens’ Planning Conf., 
Washington, D.C. (Miss H. James, 901 
Union Trust Bldg., Washington 5.) 

9-10. Soc. of American Military En- 
gineers, annual, Chicago, Ill. (D. A. Sul- 
livan, 72 W. Adams St., Chicago 90.) 

19-23. American Inst. of Mining and 
Metallurgical Engineers, New York, N.Y. 
(E. O. Kirkendall, AIME, 29 W. 39 St., 
New York 18.) 

19-23. Soc. of Economic Geologists, 
New York, N.Y. (O. N. Rove, Union Car- 
bide and Carbon Corp., 30 E. 42 St., New 
York 17.) 

20-22. American Educational Research 
Assoc., annual, Atlantic City, N.J. (F. W. 
Hubbard, AERA, 1201 16 St., NW, Wash- 
ington 6.) 

23-25. National Soc. of College Teach- 
ers of Education, Chicago, Ill. (C. A. 
Eggertsen, School of Education, Univ. of 
Michigan, Ann Arbor.) 

24-25. American Physical Soc. Houston, 
Tex. (K. K. Darrow, APS, Columbia 
Univ., New York 27.) 

26-29. American Inst. of Chemical En- 
gineers, Los Angeles, Calif. (F. J. Van 
Antwerpen, AIChE, 25 W. 45 St., New 
York 36.) 
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BOOKS IN SCIENCE 


from 


California 


¢ Theoretical Genetics 
By Richard B. Goldschmidt 


A synthesizing of many related fields in- 
cluding cytogenetics, pure and unorthodox 
genetics, biochemical genetics, develop- 
mental and physiological genetics, genetics 
of lower organisms, cytology and biochem- 
istry, and experimental morphology, in 
which a distinguished zoélogist and pio- 
neer in modern genetics gives his answer 
to the basic problems of genetics. 


About 586 pages $8.50 


¢ Mosquitoes of 
North America 
By Stanley ]. Carpenter and 
Walter ]. LaCasse 
The taxonomy, biology, geographic dis- 
tribution, and medical importance of the 
mosquitoes of America north of Mexico. 


127 full-page plates by distinguished 
Japanese artists. 


368 pages, 415 illus. $10.00 


¢ The Zoonoses in Their 
Relation to Rural Health 
By Dr. Karl F. Meyer 
The control of diseases transmissible from 
one animal to another or to man (zoo- 


noses) is discussed in this paper prepared 
at the request of WHO. 


54 pages, 9 charts Paper, $1.00 


¢ Auxins and Plant Growth 
By A. Carl Leopold 
A discussion of the fundamental and ap- 


plied aspects of growth hormone and syn- 
thetic auxin actions in plants. 


366 pages, 125 figs. $5.00 


¢ Basic Processes of 
Gaseous Electronics 
By Leonard B. Loeb 
The basic atomic, electronic, molecular, 


and kinetic mechanisms that lead to the 
electrical behavior of gases. 


1030 pages, 307 illus. $13.50 


UNIVERSITY OF CALIFORNIA PRESS 
Address: Berkeley 4, California 


March 


12-16. National Assoc. of Corrosion 
Engineers, 12th annual, New York, N.Y. 
(Secretary, NACE, Southern Standard 
Bldg., Houston 2, Tex.) 

14-17. National Science Teachers As- 
soc., Washington, D.C. (R. H. Carleton, 
NSTA, 1201 16 St., NW, Washington 6.) 

15-16. Food Physics Symposium, 1st 
international, San Antonio, Tex. (C. W. 
Smith, Southwest Research Inst., San 
Antonio. ) 

15-17. American Physical Soc., Pitts- 
burgh, Pa. (K. K. Darrow, APS, Colum- 
bia Univ., New York 27.) 

15-17. Kappa Delta Pi, annual Still- 
water, Okla. (E. I. F. Williams, 238 E. 
Perry St., Tiffin, Ohio.) 

16-18. International Assoc. for Dental 
Research, St. Louis, Mo. (D. Y. Burrill, 
129 E. Broadway, Louisville 2, Ky.) 

18-24. American Soc. of Photogram- 
metry, annual, joint meeting with Ameri- 
can Cong. on Surveying and Mapping, 
Washington, D.C. (ACSM-ASP, Box 470, 
Washington 4.) 

19-23. American Soc. of Tool Engi- 
neers, Chicago, Ill. (H. C. Miller, Armour 
Research Foundation, 35 W. 33 St., Chi- 
cago 16.) 

21-22. National Health Forum, New 
York, N.Y. (T. G. Klumpp, National 
Health Council, 1790 Broadway, New 
York 19.) 

21-23. American Power Conf., 18th an- 
nual, Chicago, Ill.. (R. A. Budenholzer, 
Illinois Inst. of Technology, Chicago 16.) 

23-24. Eastern Psychological Assoc., 
Atlantic City, N.J. (G. G. Lane, Univ. of 
Delaware, Newark. ) 

24-25. American Psychosomatic Soc., 
13th annual, Boston, Mass. (T. Lidz, APS, 
551 Madison Ave., New York 22.) 

24-31. Perspectives in Marine Biology, 
La Jolla, Calif. (A. A. Buzzati-Traverso, 
Scripps Institution of Oceanography, La 
Jolla. ) 

25-28. American Assoc. of Dental 
Schools, annual, St. Louis, Mo. (M. W. 
McCrea, 42 S. Greene St., Baltimore 1, 
Md.) 

25-29. American College Personnel As- 
soc., Washington, D.C. (Miss C. M. 
Northrup, Univ. of Denver, Denver, 
Colo. ) 

28-3. Colloquium on Frontiers in Phys- 
ical Optics, Boston, Mass. (S. S. Ballard, 
Visibility Lab., Scripps Institution of 
Oceanography, San Diego 52, Calif.) 

29-31. Pennsylvania Acad. of Science, 
Indiana. (K. Dearolf, Public Museum and 
Art Gallery, Reading, Pa.) 

29-31. Southern Soc. for Philosophy and 
Psychology, Asheville, N.C. (J. E. Moore, 
Georgia Inst. of Technology, Atlanta. ) 

29-31. Symposium on Fundamental 
Cancer Research, 10th annual, Houston, 
Tex. (G. Taylor, Univ. of Texas Post- 
graduate School of Medicine, Houston 
25.) 

30-31. Alabama Acad. of Science, an- 
nual, Montevallo. (H. A. McCullough, 
Howard College, Birmingham, Ala. ) 


April 


2-5. Assoc. of American Geographers, 
annual, Montreal, Canada. (B. W. Adkin- 
son, Library of Congress, Washington 25. ) 


‘ 


Equipment News 


MAEROSOL SAMPLING INSTRUMENT 
model 100B Thermopositor, is designed 
to offer 100-percent collection efficiency, 
wide particle size range, and simplicity 
and versatility of operation. (Roy A. 
Martin Co., Dept. Sci., 809 Wellesley 
Drive N.W., Atlanta 5, Ga.) 


POTENTIOMETER type 747-E provides 
a resistance range of 50 to 70 kohm with 
a standard linearity of +0.15 percent. 
Unit, which is guaranteed for long serv- 
ice and sustained accuracy, has a special 
clamp band that provides an unrestricted 
tapping area that allows up to 19 taps 
and presents a simplified means of phas- 
ing units in a ganged assembly without 
disassembling the units. The unit is de- 
signed with the low noise level and high 
resolution that are desirable for poten- 
tiometers used in computer assemblies, 
calibration controls, servo mechanisms, 
and other similar applications. Diameter 
is 2.100 in. and cup width is 0.984 in.; 
up to 6 units can be ganged on a single 
shaft. A second new type, 748-E, has a 
range of 80 to 150 kohm with linearity 
tolerance of +0.10 percent. (Fairchild 
Camera and Instrument Corp., Dept. 
Sci., Robbins Lane, Syosset, N.Y.) 


® NEW INSTRUMENTs Of various types are 
described in the 24th edition of “What’s 
new for the laboratory,” which is avail- 
able on request. (Scientific Glass Appa- 
ratus Co., Inc., Dept. Sci., 100 Lakewood 
Terrace, Bloomfield, N.J.) 


® NUCLEAR REACTOR SIMULATOR by Leeds 
and Northrup permits electronic synthe- 
sis of reactor operating conditions. An 
analog computer solves the differential 
equations that represent the kinetic oper- 
ation of a nuclear reactor. The remainder 
of the assembly includes recorders to 
measure and chart pile period and linear 
flux, servo amplifier, rod drive mecha- 
nisms, log N amplifier, model reactor 
core, and other equipment. The simula- 
tor can synthesize the operation of several 
types of reactors. Folder ND46-70-700 
(2). (Leeds and Northrup Co., Dept. 
Sci., 444 N. 16 St., Philadelphia 30, Pa.) 


™ BOTTLE PUMP by Barnstead pumps out 
distilled water from tank or carboy while 
permitting only purified air to enter. 
This is accomplished by a Ventgard filter 
that removes and absorbs various impuri- 
ties from the incoming air that replaces 
the liquids being drawn off. The filter 
removes particulate matter as small as 
0.2 w. Bacteria such as tuberculosis, diph- 
theria, typhoid, tetanus are prevented 
from entering the container, as well as 
vapors, alkali, and acid gases. Bulletin 
No. 136. (Barnstead Still and Sterilizer 
Co., Dept. Sci., 256 Lanesville Terrace, 
Forest Hills, Boston 31, Mass.) 
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COMPOSITION OF SCIENTIFIC WORDS 


Ro.anp WILBUR Brown 
Geologist, U. S. Geological Survey 


CONTENTS: Foreword; Abbreviations and Symbols; 
History and Nature ef the English Language; Nature of 
Greek and Latin; Transliteration; Diacritieal Marks; 
Greek and Latin Words; Formation of Scientific Terms: 
Adoption of Words; Composition of Words; Arbitrary 
Creation of Words; Gender; Spelling and Pronunciation ; 
Cross-Reference Lexicon; Bibliography; Index. 

This book is designed for all persons interested in the 
derivation and coinage of words, but especially for scien- 
tists who need new words for new concepts. The first 61 
pages describe how words are made and the remaining 821 
pages supply the materials and examples for making them. 
The comprehensive lexicon is a two-way arrangement of 
English and classical items combined in one alphabetic se- 
quence. Thus, classical roots, listed under appropriate Eng- 
lish key words, can be found readily by the wordmaker. 

Since its publication in 1954 this book has been acclaimed 
in many reviews in scientific journals both here and abroad. 
Satisfied buyers and users have showered the author with 
letters of approval. 


An indispensable tool for the scientist! 
A fine gift for an intelligent friend! 
Bound attractively and sturdily in blue cloth, 
stamped in gold. 6” x 9’, 882 pp. 


Price $8.00 prepaid. Order direct from the author 
at U. S. National Museum, Washington 25, D. C. 


Bacto-Sensitivity Disks 


Bacto-Sensitivity Disks permit the determina- 
tion of the sensitivity of microorgansms to 
ANTIBIOTICS, SULFONAMIDES and other 
CHEMOTHERAPEUTIC AGENTS including 
the anti-tubercular compounds by the Disk-Plate 
Technique. 


Bacto-Sensitivity Disks are prepared in three 
concentrations making it possible to determine 
if an organism is sensitive, moderately sensitive 
or resistant to the commonly employed thera- 
peutic agents. 


Booklet No. 146 giving complete details on 
Microbial Sensitivity Testing, available upon 
request. 


DIFCO LABORATORIES 
Detroit 1, Michigan 
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CLASSICS 
OF 
BIOLOGY 


by August Pi Suner 


Authorized English Translation by 


Charles M. Stern 


ing Great Britain and the United States. 


CONTENTS 


MATTER AND ENERGY IN LIFE 
CELL THEORY 
STIMULUS AND EXcITATION 
BIOCATALYSTS 
METABOLISM 
GROWTH AND REPRODUCTION 
GERM-CELLS AND SOMA: SEXUAL AND 
ASEXUAL REPRODUCTION 
Form AND DyNaMics OF REPRODUCTION 
HEREDITY 
INDIVIDUAL AND SPECIES 
PREFORMATION AND EPIGENESIS 
Lire ON EartTH 
GEOGRAPHY AND PALAERONTOLOGY 
CAUSATION AND DeEsIGN 
REFLEXES, CONSCIOUSNESS AND WILL 
THE WHOLE AND ITs Parts 


MAIL THIS COUPON TODAY 


Mail to your favorite bookseller or directly to 


PHILOSOPHICAL LIBRARY, Publishers 
15 East 40th Street, Desk Z, New York 16, N. Y. 


Please send me ...... copies of “Classics of Biology.” 


* To expedite shipment I enclose remittance $........ 


Dr. August Pi Suner is the world-famed Cata- 
lonian biologist, medical and research scientist. 
He is a member of the Faculties of Medicine or 
Science in the Universities of Catalonia, Paris, 
Coimbra, Genoa, Buenos Aires, and of several 
Spanish Universities. He was President of the 
Academy of Medicine in Barcelona, Honorary 
or Active Member of the Biological Societies in 
Barcelona, Spain, Paris, Belgium, Buenos Aires 
and New York, and has taken part in numerous 
important international commissions and scien- 
tifie congresses in all parts of the world, includ- 


Indexed $7.50 
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APPLICATION FOR HOTEL RESERVATIONS 
122nd AAAS MEETING 
Atlanta, Ga., December 26-31, 1955 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel room reservation in Atlanta. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in Atlanta and thereby avoid delay and confusion. The experienced Housing Bureau will make 
assignments promptly; a confirmation will be sent you in two weeks or less. As in any city, single-hedded rooms 
may become scarce; double rooms for single occupancy cost more; if possible, share a twin-bedded room 
with a colleague—and also save money. Mail your application now to secure your first choice of desired accom- 
modations. All requests for reservations must give a definite date and estimated hour of arrival, and also probable 
date of departure. 


HOTELS AND RATES PER DAY 


* Hotels starred have sessions in their public rooms. Most hotels will place comfortable rollaway beds in rooms or suites 
at 2.50 or 3.00 per night. For a list of headquarters of each participating society and section—and for information on 
dormitory accommodations at Atlanta University and Georgia Institute of Technology—please see Science, July 22, or 
The Scientific Monthly, August. 


Hotel* Single Double Bed Twin Bed Suite 
Georgia Tech Zone 
Atlanta Biltmore* 6.00—10.00 8.00—14.00 10.00—14.00 15.00-50.00 
Cox-Carlton 4.00— 6.00 6.00— 8.00 6.00— 8.00 14.00—16.00 
Georgian Terrace 5.00— 8.00 8.50—11.00 8.50-12.00 12.00-22.00 
Peachtree Manor 5.00— 8.00 7.50— 9.50 8.50—12.00 15.00-28.00 
Downtown Zone 
Atlantan 4.00- 5.50 6.00— 8.50 8.50—-10.50 17.00 
Dinkler Plaza*® 6.00— 8.50 7.00-11.50 13.00—15.00 12.00—35.00 
Georgia* 4.00- 7.00 6.00- 9.00 7.00-10.00 15.00-20.00 
Hampton 2.50- 4.00 3.50- 5.00 5.00— 7.00 
Henry Grady* 5.50—12.00 9.00—12.00 9.50—12.00 16.00—25.00 
Imperial 4.00— 5.50 6.00- 6.50 6.50- 7.00 
Jefferson 3.00— 3.50 4.00- 5.00 4.50— 5.00 
Peachtree on Peachtree 5.00— 7.00 7.50-10.50 8.50-10.50 10.00-18.00 
Piedmont* 5.50— 8.00 7.50-10.00 10.00—14.00 20.00-25.00 
As required by local laws, the following are available for Negro members and visitors: 
Royal Hotel 4.00 5.00 
214 Auburn Ave., N.E. 
Savoy Hotel 2.50 3.50— 4.50 
239 Auburn Ave., N.E. 
University Motel 5.00 8.00 
55 Northside Drive, N.W. 
THIS IS YOUR HOTEL RESERVATION COUPON 
AAAS Housing Bureau 


Atlanta 3, Ga. 
Please reserve the following accommodations for the 122nd Meeting of the AAAS in Atlanta, Dec. 26-31, 1955: 
TYPE OF ACCOMMODATION DESIRED 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


(These must be indicated—add approximate hour, a.m. or p.m.) 

(Individual requesting reservation) (Please print or type) 
(Street) (City and Zone) (State) 
Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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To be published February, 1956 
Vol. 1 of the ANNUAL REVIEW OF 


ENTOMOLOGY 


Insect Nutrition 

Physiology and Biochemistry of Diapause 
Arthropod Resistance to Chemicals 

Mode of Action of Insecticides 

Chemistry of Insecticides 


Persisting Insecticide Residues in Plant Materials 


The Stability of Scientific Names 

Geographic Variation in Insects 

Nonbiting Flies and Diseases 

Veterinary and Medical Acarology 

Soil Insects and their Control 

Stored Product Entomology 

Effect of Insecticides on Balance of Arthropod 
Populations 

“Language” and Orientation of the Honeybee 

Some Recent Advances in Apicultural Research 

Natural and Biological Control 

Modern Quarantine Problems 

Insect Transmission of Plant Viruses 


Adenosine Triphosphate (ATP); Amygdalin; Amyl- 
ase; Animal Lecithin; Ascorble Acid Oxidase; Baci- 
tracin; BAL; Biotin, cryst.; Caffelc Acid; Carotens, 
eryst.; Catalase; Cellulase; Chiorogenie Acid; Cheri- 
onic Gonadotropin; Cireulatory Hormone; Celechi- 
cine; Cytidylic Acid; Cytochrome C; Dehydroascorbic 
Acid; Diacetoneamine; Dithydroxyacetone; Dthy- 
droxyphenylalanine (DOPA); Dipyridyl; Edestin; 
Emulsin; Erythritol; N-Ethylpiperidine; Fibroin; 
Folic Acid; Galacturonic Acid; Gentistic Acid; Girard 
Reagents P and T; Gliadin; Glucose Pentaacetate: 
Glucuronic Acid; Glyceraldehyde; Glycerie Acid; 
Heparin; Hordenine; Hyaluronidase; Hydrindene; 
2-Hydroxyadipaldehyde; Humulon; Indan; Isoascor- 
bic Acid; Isopropylarterenol; Kejic Acid; Kynurenic 
Acid; Lanthionine; Lipase; Lysezyme; Lyxose; 
Malononitrile; Maltase; Melezitose; Mesobilirubine- 
gen; Muscle Adenylic Acid; p-Nitrophenylphosphate; 
Nucleoprotein; Orcinol; Pancreatin; Pantotheny! 
Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phloridzin; Phosphorylase; 
Piperin; Porphyrindine; Protamines; Protoperphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechule Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; 
Salmine; Serine Phosphoric Acid; Spermidine; Sper- 
mine; Thioacetic Acid; Thiocytosine; Thyroxine; 
Trigonelline; Triphenyltetrazolium Chloride; Tripy- 
ridyl; Trypsinogen; Tyrosinase; Tyrothricin; 


Apparatus for Application of Insecticides 
Repellents 


Stanford, California 


$7.00 postpaid (U.S.A.); $7.50 postpaid (elsewhere) 


ANNUAL REVIEWS, INC., 


SAVINGS 
FOR YOU 


1—REDUCES BREAK- 
AGE cuts down 


replacement costs. 
UP WASH- 
er Scrub 


reduces 
washing time. 


3—CLEANS GLASS- 
WARE CLEANER... 
cleans e sur- 


} 
| 
| 

face ins . No 

soaking. | 

ersonne B 
do 

MODEL) 
et | Has stainless steel sink 
| bowl, work tray and 


large cabinet storage 
space. On casters. 


18 NOVEMBER 1955 


LABLINE, INC. 


Designed for heavy, con- 
tinuous use in laborator- 
ies of all types; hospital, 
chemical, petroleum, phar- 
maceutical, bacteriologi- 
cal, food, etc. . in fact 
wherever rapid, low cost 
volume washing of glassware is need- 
Power Scrub cleans test tubes, 
beakers, flasks, jars, vials, bottles, 
syrinees, etc., completely removing 
1 dirt, blood, chemical residues, cul- 
tures. Thorough washing action . . 
no spotting. Four power-driven 
brushes permit simultaneous outside 
and inside cleaning. Selection of 9 
interchangeable Nylon brushes and 
flexible shaft for every kind of glass- 
ware. Motor is U. L. approv In- 
vestigate the outstanding features of 
Power Scrub! . . . will pay for itself 
in a short time. 3 models available. 
Write for 4-page bulletin. 


TYPICAL USERS’ COMMENTS 
“ .. . after 3% years of trouble-free 
service we feel you should be com- 
the performance of your 


E — washer is the first device 
we have had which washes our labora- 
tory glassware to our requirements.” 


Urease; Uricase; Uridine; Vitellin; Xanthosine. 
Ask us for others! 


3074 W. Grand Ave., 


| 
| DELTA CHEMICAL WORKS, inc. 


_ 23 West 60th St. New York 23,N.’ 
Telephone Plaza 7-6317 | 


POWER SCRUB MODEL) 
for installation in your sink. 


SELECTION OF 9 INTERCHANGEABLE 
BRUSHES AND FLEXIBLE SHAFT 


Chicago 22, Ill. 
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__CLEAN YOUR GLASSWARE C)TIMES FASTER! 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 
foremost scientists in the leadin 
educational institutions, industria 
laboratories, and research foundations 
in the U S. and 76 foreign countries 
—at a very low cost. 

CLASSIFIED: 18¢ per word, minimum 
charge $3.60. Use of Box Number 
counts as 10 additional words. 

DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 

Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
x times in 1 year 19.00 per inch 

lay ads, copy must 
“reach sc weeks before date 
of of every week). 


POSTT1ONS WANTED 


Agricultural Microbiologist, Ph.D., with special 
interest in soil microbiology and "related fields 
wishes position with opportunity to do research. 
Box 264, SCIENCE. 


Animal Breeding; Ph.D.; 8 years experience 
teaching, supervising research; desires better 
position; prefer West. Box 280, SCIENCE. X 


Biochemist, Ph.D.; 2 years teaching experience ; 
past 4 years, endocrine biochemist, well-known 
concern; seeks similar position, industry ; $8000; 
Midwest and east coast preferred. Woodward 
Medical Bureau, 185 North Wabash, Chicago. X 


Biologist, 30, Ph.D.; experienced in parasitology 
instruction at post- graduate level, 6 years; 
clinical laboratory supervision, 3 years; medical 
technology instruction, 2 years; research and 
field work, 1 year. Desires position relative to 
experience. Box 275, SCIENCE. 


Director of Clinical Research or Product Devel- 
opment; B.S. (Chemistry); 3 years medical 
school training; 16 years experience, director of 
clinical research. Medical Bureau (Burneice Lar- 
son, Director), Palmolive X 


Microbiologist—medical and animal 3 
administrative and research position, university 
or industry. Experience, degrees, public: ations. 
Box 277, SCIENCE 


Pharmacologist, Ph.D. Euperionce in new prod- 
uct development, drug screening, hematinics, 
botanicals, toxicology, research, 
teaching. Box 281, SCIENCE, xX 


POSITIONS WANTED 


Psychologist; Teaching, research, M.A. (Ph.D. 
near). Consider also guidance, com- 
munity clinic. Box 279, SCIENCE. x 


POSITIONS OPEN 


Bacteriologist—Virologist, M.S., research super- 
visory ability, New York City. Box 276, SCI- 
ENCE. 
Biochemist—Ph.D., with strong background in 
physiology for project team work to evaluate 
pharmaceutical research data. East coast manu- 
facturer. Liberal benefit program. Send complete 
personal résumé salary requirement. 
Box 270, SCIENCE 11/18 


Marine Biologists, interested in estuarine ecology 
and fisheries, to work on Chesapeake Bay fish- 
eries; Bachelor's degree. Beginning salary 
$3744, maximum $4704 in 5 years by annual 
increments. Give complete outline of training 
and experience in application letter. Director, 
Virginia Fisheries Laboratory, Gloucester Point, 
Va. 11/25 
Microbiologist—Ph.D. to assist project team_ in 
evaluation of scientific data. Close cooperation 
with laboratory staff. Eastern pharmaceutical 
manufacturer. Liberal benefits. Send complete 
data including salary requirement. Box 269, 
SCIENCE. 11/18 


Ph. D. in Physiology or Piven for evalu- 
ation of experimental and clinical data in 
science information department of drug manu- 
facturer. Excellent benefit program. Send _de- 
tailed résumé including salary requirement. Box 
271, SCIENCE. 11/18 


POSITIONS REQUIRING» DEGREES IN 
MEDICINE OR SCIENCE: (a) Clinical Re- 
search Coordinator, degree in natural sciences or 
pharmacy, plus post-graduate study in pharma- 
cology and pharmaceutical experience; western 
office, nationally known ye aceutical house; 
some travelling required. (b) Associate Bacteri- 
ologist, M.A. or B.S. and experience; head well- 
equipped branch laboratory, state health depart- 
ment; will train at full salary ; $4500; excellent 
eastern location. (c) Bacterial Physiologist or 
Immunologist, M.D. or Ph.D.; interest in re- 
search and medical school teaching experience 
desirable; assistant professor; about $7000; im- 
portant eastern medical school. (d) Biochemist, 
Ph.D., familiar with body chemistry; appre- 
ciation of properties and modes of action of 
drugs; good chemistry, physiology, pharmacol- 
ogy background; product development labora- 
tory, well-known firm; midwest. (e) Director, 
Department of Human Pharmacology; certified 
internist ; full-time position with 1 day per — 
for clinical practice, teaching, or research; large 
pharmaceutical company, large university medical 
center. For further information write Woodward 
Medical Bureau, 185 North Wabash, Chicago. X 


BOOKS + SERVICES + SUPPLIES 


—The MARKET PLACE— 


EQUIPMENT 


New Developments at AIL 


While the greatest portion of our lab- 
oratory’s staff and facilities is involved in 
operations along the broad traditional 
base of electronics, we have a growing 
group of scientists concerned with medi- 
cal electronics and physics. 

Our aim in this field is the application 
of modern methods of physics, electronics, 
and data handling to problems of medical 
and biological inyestigation. 

There are several positions available in 
our current research and development pro- 
gram. These are permanent positions, re- 
quiring people with extensive backgrounds 
of education and experience in physics 
and biology. Applicants who can qualify 
will find the best opportunities for tech- 
nical and professional growth at Aijr- 
borne Instruments Laboratory. Send 
resumes to Howard Gresens, Director of 
Personnel, 160 Old Country Road, Mineola, 
N.Y., or call Ploneer 2-0600 for interview 
appointment. 


(a) Assistant Director, division of clinical in- 
vestigation, pharmaceutical company; duties: 
evaluation new therapeutic agents, cooperation 
with clinical investigators in university and re- 
search centers, developing new drugs. (b) Medi- 
cal Editor, M.D. or Ph.D.; outstanding oppor- 
tunity, important organization, leader in_ its 
field. (c) Biochemist, Ph.D., with hospital lab- 
oratory experience to direct chemistry section, 
200-bed hospital, and serve as consulting bio- 
chemist, smaller hospital, nearby town; Penn- 
sylvania. (d) Chemist, analytical or physical; 
well-known labore atory engaged in practical re- 
search; opportunity medical school faculty ap- 
pointment; $5000-$10,000. S11-2 Medical Bu- 
reau (Burneice Larson, Director), Palmolive 
Building, Chicago, x 


Histology Assistant or Technician in a research 
institute in Chicago, experience in celloidin and 
other methods of embedding desirable. ie at 
$4200. Box 272, SCIENCE. 11/18 


Organic Ph.D.; steroid 
background preferred. To work as member of 


*a team of microbiologists and biochemists. Mid- 


western ethical pharmaceutical company. Please 
send complete résumé. Our employees know of 
this opening. Write to Box 278, SCIENCE. X 


Virologist, pharmaceutical firm has section head 
position vacancy for man with Ph.D. degree or 
M.S. degree with training and experience in 
virology. Please forward résumés to Personnel 
Department, Eaton Laboratories, Division of 
The Norwich Pharmacal Company, in 


New York. 11/4, 11, 18 


8©OKS AND MaGazines 


us lists and descri 


Your sets and files of scientific journals 
are needed by our library pas institutional cond 


tion ical files 
at high market Dept. A3S, is s. “CAN wine. 


Boston 19, Massach 


H. C. KING 


DISPLAY: Rates listed below—no char 


Single insertion 
13 times in 1 year 


for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 


$22.00 per inch 
21.00 per inch 


26 times in 1 year 20.00 per inch 
52 times in 1 = 19.00 per inch 
For PROOFS on display omy must reach SCIENCE 4 
weeks before date of S71 iday of every week). 


and index, 


The History of the Telescope 
First book in English that tells such a full stor 
of the evolution of telescopes. Written by a well- 
known expert on optics and astronomy. 443 pages 
196 illustrations. 


PUBLISHING 
S K Y CORPORATION London 


$12.50 postpaid 
Western Hemisphere Publishers 
e 38, Mass. 


PROFESSIONAL SERviceS 


BOOKS AND MAGAZINES 


WANTED TO PURCHASE .. . 


FOOD RESEARCH 
LABORATORIES, INC. /——* "SSFARCH 
Founded 1922 


Sets and runs, foreign 


ind domestic. Entire 
SCIENTIFI libraries "and 


WALTER j. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


for the Food, Drug ond Aihed tndvetties 
48-14 33rd Street, Long Island City 1, N.Y. 


@ CONSULTATION 


——e ANALYSES 
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E- The MARKET PLACE 


OOKS + SERVICES + SUPPLIES + EQUIPMENT 


PROFESSIONAL SERVICES 


WISCONSIN 
LABORATORY SERVICES 
FOUNDATION) Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 


Screening of ticidal, fungicidal 


ds for i 


and bactericidal properties ® Biological evaluation 

and chemical determination of insecticides ® Peet- 

Grady and C.S.M.A. aerosol tests © Warfarin assays 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P.O. BOX 2059-V MADISON 1, WISCONSIN 


MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1 
In Calif.: 6253 Hollywood Blud., Hollywood 28 


SU PPLIES: AND EQUIPMENT 


BEAGLES 


Healthy — AKC Registered — Immunized 
$25 to $50 each; F.0.B. Ithaca 
ITHACA DOG FARM — RRI — Ithaca, N. Y. 


CONSULTATION 
RESEARCH 


SOUTH SHORE 
ANALYTICAL ANDRESEARCH LABORATORY ine. 
148 ISLIP AVE. SLIP, N. 


SUPPLIES AND EQUIPMENT 


RESEARCH BIOCHEMICALS 
OVER 1500 - 
NUTRITIONAL BIOCHEMICALS 


p- 
Cleveland 28, Ohio 
| Write for your copy-—free catalogue—Dept. 102 


“From the hand of 
the veterinarian 
to research” 


albino rats” 


HYPOPHYSECTOMIZED RATS 
*Descendants o gf. the Sprague-Dawley 
an istar Strains 


HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 

Wilmington, Mass. . 

Purines A 
and other tagged 

OF HICH RADIOPURITY 


SPECIALTIES INC. 703A South 


ISOTOPES 


COMPANY Burhank, 


PARLIAMENTARY SLIDE RULE—settles questions of 
parliamentary procedure for committees and meetings oper- 
ating under standard rules of order. This vinyl plastic slide 
rule provides immediate answers to eight basic questions on 
the 36 most common motions. Based on Robert’s Rules of 
Order Revised. $3.00 postpaid. PAN-L-VIEW, 708 Church 
Street, Evanston, Illinois. 


SWISS MICE 


TACONIC 


All AMINO ACIDS— 
natural, synthetic, unnatural, 
Rare Sugars, Biochemical Products, nts, New 
Pharmaceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 
17 West 60th Street, 


BIOS LABORATORIES, INC. Wet 60h Strecs, 
(PAF) 


RATS 


Bred for Research Work by Research Workers 


PACIFIC ANIMAL FARMS 
2457 Fletcher Dr., Los Angeles 39, Calif. 


Long-Evans 
Wistar 


HYPOPHYSECTOMIZED RATS 


Ship) to all points via Air Ex 
or further information write 
e 8159 South Spasiding Ave. 


HORMONE ASSAY LABORATORIES, Inc. Chi 29. til. 


LABORATORY 
STIRRER 


$30” 


complete with 
3-bladed propeller 


New universal, specially low priced 
direct drive stirrer for general labora- 
tory use. High quality, continuous duty 
motor, 4” 


, true running chuck, 10 in. 
stainless steel rod. ‘ 
WRITE FOR BULLETIN X-2 


PALO taporatory SUPPLIES, Inc: ‘New vor 


New York 7 
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PHOTOELECTRIC 


FLUOROMETER 


For All Fluorochemical Methods of Analysis 


An instrument of high sensitivity for measurement 
of extremely low concentrations in micro or macro 
volumes. 


* ENGINEE 

RESEARCH” 

REVELOPMENT 
DESIGN ang 

MANUFACTURE 


PRECISIO 
OPTics 
ELECTRONICS 


A list of users, technical references 
and a descriptive bulletin No. 803 
gladly sent upon request. 


FARRAND OPTICAL CO., Inc. | 


‘BRONX BLVD. & EAST 238th STREET 
NEW YORK 70, NEW YORK 


SCIENT! 
TIFIC 


Movements in all directions in space are easy, nat- 


ural and comfortable for prolonged precise work 
under magnification of 100X to 2000X. Simple, sturdy, 


free of vibrations and furnished with six micro tools. 
Many other advanced design features. 

LOW IN PRICE 
C. H. STOELTING COMPANY 


424 N. HOMAN AVE., CHICAGO 24, ILL. 


“JAGABI RHEOSTATS 


For Fine Adjustment and 


. . with exclusive “Lubri-tact’’, a a permanently 

lubricated sliding contact. 
Standard types in seventy-six convenient ratings. 
Write for BULLETIN 4] 


8-507 


JAMES G. BIDDLE co. 


Electrical & Scientific Instruments 
1316 “ARCH STREET, PHILADELPHIA PA. 


the 


Ultra-Compact 
20-inch 


LARDY 
WARBURG 


continuously variable 


Model WB-4 


Ultra-compact llest avail- 
able. Only 20” base diameter. 
Integral construction—14 ma- 
nometers. Amplitude and rate 
continuously variable. Write 
for complete information. 


714 MARKET PLACE 
MADISON 3, WISCONSIN 
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| MICROMANIPULATOR = 
 CAILLOUX 
| — = 
990 


GLASS ABSORPTION 
CELLS 


by 


Makers of Complete Electrophoresis Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio- Colorimeters — Comparators — Glass Stand- 
lett Reagents. 


Klett Manufacturin 
179 East 87 Street, New York, 


Co. 


ew York 


— 


ping ond vibroti 


© Vernotile for experimentation, research or production. 
price $400.00... O 8 NEW BRUNSWICK, 
Detailed information available upon request. 


NEW BRUNSWICK SCIENTIFIC CO. 


PRECISION 


APPARATUS 


LABORATORY 
NEW BRUNSWICK, N. J. 


You can put your library 
in a card catalog with 


Microprint 
Cards 


Read it in complete comfort with a 


KODAGRAPH MICROPRINT READER 


Consider this: By photographic reduction, as 
many as sixty conventional book pages go on 
one side of a 3 x 5-inch card. An abstract and fil- 
ing data can go on the other side. Thus, the li- 
brary card catalog becomes the library itself! So 
great is the space-saving that individuals in an 
organization can conveniently have their own 
duplicate libraries of the literature and data they 
most frequently use. 

You read your microprint cards in complete 
comfort. The Kodagraph Microprint Reader has 
a green screen, tilted 11° because that seems to 
be easiest on the eyes. Room lights need not be 
dimmed. The Reader takes microprint cards of 
| any size up to 844 x 14 inches. You feed them 
into the Reader like paper into a typewriter. 

Many microprint publishers offer editions of 
standard works and periodicals. Many of these 
publishers are also prepared to make microprint 
cards of your own literature and reports. 

To get started on a microprint system that can 
| help solve the problems of debulking, speedy dissemi- 
| nation, and storage of literature and private internal 
| data, mail the coupon below. 


/ EASTMAN KODAK COMPANY | 
| Business Photo Methods Division, Rochester 4, N. Y. | 
| Please send me the information checked: | 


| Where can see Kodagraph Microprint Reader. 
CD Felder on the Reader and sample microprint card. 


| 
| 
| 
L 


| 
| 
| 
| 
| 
| 
=>: 
| 
Variable speed control . . . 160 to 400 oscillations per minute. 
@ Precision built for continuous operation 
List of publishers of microprint cards and manufacturers 
P. 0. BOX 6 — 
Kodak 
AOG 


CARL 
LZEISS | 


LABORATORY AND RESEARCH MICROSCOPE 
OF HIGHEST PRECISION 


MODEL W 


Truly the most COMPLETE and VERSATILE microscope of its kind. 


In fact, there is so much to say about this magnificent instrument, that 
only a booklet can begin to list its many features and advantages. 


You are invited to write for your free copy immediately . . . and learn 
why we take justifiable pride in presenting the CARL ZEISS LABORA- 
TORY and RESEARCH MICROSCOPE MODEL W. 


MADE IN WEST GERMANY 


CARL ZEISS, INC.., 485 Fitth Avenue, New York 17,N. Y. 


Guaranteed uninterrupted repair service 
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